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PUBLIC NOTICES 


ADMIRALTY 
ROYAL CORPS OF NAVAL CONSTRUCTORS 


A © petitive Exam- 
Dh tn 





for Feith the 

pati CORPS NAVAL. CON- 

TRUCTORS will Se ‘as in Y 

pe Candidates must be not more 

Se peasy of on the ist October, 

, and must by t have engaged in prac- 

teat’ Shipbuild Work tor at’ least 18 months. 
Graduates of the Universities are prefe 


Full eon ma obtained upon applica- 
tion to the SECRETARY OF THE —— = 


(C.E. BRANCH), BATH. Intend 
send tha dress, before the ‘he it Abr April, full par- 
tional and technical training 


PRIVATE STUDENTS OF NAVAL 
ARCHITECTURE. 


In conjunction with the above a QUALIFYING 
EXAMINATION will be held for Private Students 
who desire to take the same course as that prescribed 
for geo e a the foo Corps of Nava] Constructors 





under didates lications should 
reach ithe RECRETAMY OF THE A DMIRALTY 
(C.E. B CH), BATH, before the ist ye ril. <A fee 
of £30 session i is payable 3 Private Students 

taking this Course 7146 

CROWN AGENTS FOR THE 
COLONIES 

COLONIAL GOVERNMENT APPOINTMENTS 
AP PP plications from 
on comcidates are INVITED 

for the fo follow ‘OST :— 

ASSISTANT E NGINEER REQUIRED 


on od Malayan — het Service 
or three years with possible perman- 
Salary 400-25-800 dollars a month. (The 
Government rate of ex e is now 2s. 4d. to the 
dollar.) A children’s allowance is payable to 
married officers with children. Free passages and, if 
married, subject to certain conditions, for wife and 
a aie, Liberal leave on full salary. Candi- 
e 23-26, must be Corporate Members of the 
institution of Civil eee, or hold an Engineering 
granting exemption from 
Sections ‘A and B of the AMLC.E. Examin: omen 
but ‘Students of the Institution veiny the ag 
of 23 and 25 years who have passed the A MLCE. 
Examination are eligible for appointment. In either 
i ee —* have had at least <= — 
ical expe! eering r 
tak king their degree or Ge articles, at least 
one year of which should have been spent in a 
= ing Office. 
bin = at once by letter, stating age, whether 
ed or single, and full particulars of Lag 
tions and experience, and mentioning this tks: 
the CROWN AGENTS FOR THE COLO 
MILLBANK, LONDON, 8.W.1, quoting uA, 


ency. 








(C. A. MIDDLETON SMITH) 


{J. OC. READ) 


(Lixur.-Cor. P. H. JOHNSON) 
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(TaBLE oF ConTENTS, PacE 146) 
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L.N.E.R. 2-6-2 Type Engine w. 144) 
Business Men and Civil Servants . 146) 


A Canadian Lead we. 146) 





Institution of Mechanical Engineers . 147) 


THE ENGINEER, 28 - 2- 41 


THE ENGINEER, 28 - 2- 41 


THE ENGINEER, 28 - 2-41 


THE ENGINEER, 28 - 2- 41 


THE ENGINEER, 28 - 2 - 41 


- 41 


THE ENGINEER, 28 - 2 


THE ENGINEER, 28 - 2 - 41 

















NORTHAMPTON POLYTECHNIC 
ST. JOHN STREET, LONDON, E.C.! 
LECTURER 


Lecturer Required for Mech- 


PR ne Subjects. The candidate 


(Signed) 8. C. LAWS, M.A., M.8Sc., 
__ 71% Principal. 


1.C.. (GENERAL CHEMICALS) LTD. 


POWER DEPARTMENT 
Applications are Invited for 
the POSITION of SHIFT CHARGE ENGINEER 
in the Company’s Power Stations. 

The duties will comprise the management of a 
shift operating modern power station equipment, 
including high-pressure water-tube boilers, turbo- 

.T. switchgear, &c., and applicants, 
be not less than 33 years of » must 
ve had etnee years’ be ore ble 
stch work, f mre SA Yon practical and technical 
training in mechanical and electrical engineering. 

— 0 per annum, the 
intment is sub; hree months’ pro- 
be jonary period and the selected candidate will be 
hy to pass a medical examination. 

pplications, ceri see = = particulars of 
— — eng: ond PocEN station 
ENERAL 











EPA c/o 
, WESTON eR 
ked “ S.C.E.” 

















SEE PAGE !7 
INDEX TO ADVERTISEMENTS, PAGE 71 














IMPORTANT NOTICE 





and Subscription Matters 


28, ESSEX STREET, STRAND, LONDON, 


All correspondence dealing with Editorial, Advertising 


should be addressed to: 
W.C. 2 





Remittances and Letters 
should be sent to: 


**THE ENGINEER, 
c/o The Pitman Press, 
Lower Bristol Road, 


dealing with Accounts 


*” Accounts Dept., 


Bath, Somerset. 





SITUATIONS OPEN 





y= Experi STOREKEEPER for 
large General Engineering Works within easy 
reach of London; must be accustomed to up-to-date 

methods and capable of Controlling Extensive Stocks. 
State fully training, experience, present niga he 
age, and salary required.—Address, 
Engineer Office. 63 A 





SSISTANT ENGINEER REQUIRED at a Water- 
works Pumping Plant equipped with Modern 
Steam and — Machinery. Age not jess than 
25. Salary £260 Applicants should have some 
technical knowledge and be able to make Working 
Dra io Ss Watergorks or Marine Experi- 
ence desirable. ~ Address, A, particulars and 
date free, P3055, The Engineer O flice. P3055 a 


SSISTANT to CHIEF ENGINEER of Asphalte 
company, with works London and provinces ; 
must have Works Training and extensive Drawing- 
office Experience on Material Reducing and Handling 
Plant, Structures, &c.—Address, with particulars 
age, experience, and salary required, 7162, a af 


neer Office. 
NV ACHINE SHOPS SUPERINTENDENT, with 
IVE up-to-date knowledge of Heavy Machine Tools 
for General Forging Trade. Must have experience in 
shop management, supervising and fixing angen 
prices, and be capable of arranging maximum ou Othe 
and production.—Address, 7127, The mene 











SUPERINTENDENT REQUIRED, to Take 





Navvies, Scrapers a cate iliar Tractors, ¥ 
Pumps, Dumpers and Lorries. Able to organise 
maintenance ir and recoi 


a for 
and 


right — Address, experience, 
eae 1a The Exgincer Office: 712s 71244 a 


salary required, 7124 





TOREKEEPER REQUIRED for Contractors’ 
Ag rm ae A in writing, stating experience and 
GREENHAM (P 


HIRE), 
ita. erie Leadon Road, Isleworth, Herts. 7179 a 





Experienced in Piece- 
for Works Office in Engi- 
Factory, N. London; exempt. State age 
a Reine. Salary up to &5 per week.—Address, 
7170, ie Engineer Office. 7170 A 
woe MANAGER, Large Motor Repair Works, 
Cars, Commercial, Oil Engines, and Army 
Vehicles. Fine modern workshops ermanent and 
peneageee = Unusual opportunity d's right 


Good sa! house if required 
(MOTORS), tae "oodanayes, ford. 7172 a 


Wier CLERK (Senior), 
QUIRED 








Woters MANAGER WANTED IMMEDIATELY 
ie North of England , Engineering Works, at 
d in the of machine tools 
t Must have outstanding 
th _ ability to forge a co-operative works 
organisatio' ime position assured man with 
these ualifications. —Address in confidence, stating 
ry. required, with full ———- of A res 
The Engineer Office. 177 A 








age, 8a. 
and cxpeuinen 7177, 





oO CONSTRUCTIONAL STEELWORK 
DRAUGHTSMEN for East Midlands, thoroughly 
experienced in Designing and Detaili Aged about 
30 or over; wages £6-£7 p.w., acco’ to experi- 
ence.—Reply to EMPLOYMENT CHANGE, 
unthorpe. 7168 A 


in 
E 





SITUATIONS WANTED 





DVERTISER (44), Experienced ee bee = 


efficiency engineer, production, sal atin 

ottins ° technically trained: FREE $8 OnTLy for 

MANAGERIAL or EXECUTIVF ; p.Aa.— 
Address, P3037, The Engineer Office. P3037 B 





FIRST-CLASS MAN (38), Exceptional Know- 
ledge steel making (O. H.); managerial, tech- 
nical, and sample passi experience, DESIRES 
ANGE. Degree standa: wks. manager’s train- 


, and heat treat- 


ing, foundry wk., metal workin: 
+ howe ‘control. 
P3051 B 


ment, defects, commercial know 
—Address, P3051, The Engineer © 





M.I. Mecu. E., Age 40, ae a = and 


administrative expe: lan 
Far East, SEEKS ar OPPORTUNITY 





f ADMINIS NATURE. or in connection 
with SALES. a. ‘P3056, The ee — 
B 

| he RTERED STR wb debenme. Lat am. 

t ears’ experience in genera ructural, 

and ‘allway ¥ sering. DESIRES CHANGE of 


POSITION "offering 


for advancement in any 
capacity.—Address, ere i. The Engineer Office. 


P3052 & 








EDWARD DURANT CECIL, deceased 
PURSUANT TO THE TRUSTEE ACT, 1925 
(Section 27) 


otice is Hereby Given that 


all CREDITO: OTHER PERSONS 
HA ANY or DEMANDS AGAIN‘ 
the ATE of EDWARD D CECIL, late of 
“* Gardd,’’ Wollaston Road, Sow urne, Hants. 


ithbou 
Retired ‘Civil Engineer, formerly of the following 
47, Whitworth Road, South Norwood, London, 


52 | 


ndon. *N. 
who — - the 18th day of September, 1940, and 
whose wil ie poe in the Principal Probate 

Registry A e 20th day of December, 1940, 
Harold d stanley ‘Ro ‘Boulding. the sole Executor therein 
named, are REQUIRE 


ID to SEND PAR- 
Tr ts) THEREOF in writ 


ica 
“<4 


to the undersigned 

on or before the 29th day of April, 1941, after which 

date the Executor will proceed to distribute the 
of the said omens 

led thereto, having. regard only to the claims 

or pea geno ag then notified, "and will , He be liable for 

of the deceased or me part thereof so 

Gistribeted to ony of 

he have had notice. 


shall no’ 
ited this 17th a of HOW: and RAKE 1941. 
Pious Lane, 
Solicitors for the said Executor. 


or 


7160 





TEMPORARY ASSISTANT ENGINEER 


Hot Water f Apparatus, Laundry 
and Kitchen Eauipmeat,, ‘the sucesetul opens 
required to Take Charge ot the Pl the Plan 
the absence of the Chief 

The remuneration will be at the rate of £4 10s. per 
week, plus a War Bonus, gd is at present 6 

cent. The appointment will be temporary for 
duration of the war with a possibility of permanency 


reafter. 

Application forms, ae with conditions of 
sppuietestat. may y be obtained from me, and should 
be returned ‘dul ey oe to the County Medical 
Officer, Shire Hall, ottingham, not later than 


7th March, 1941. 
Pele MEABY, 





Clerk of the County Council. 
Shire Hall, 





Nottioth Febraary 
1 » 1941. 


7153 
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PUBLIC NOTICES SITUATIONS OPEN 
NOTTINGHAMSHIRE COUNTY COPIES oF TestmontaLs, Not ORIGINALS, UNLESS 
COUNCIL SPECIFICALLY REQUESTED. 





TO ADVERTISERS UNDER BOX NUMBERS IN 
SITUATIONS OFEN SECTION. 
bene of [ soplents, the ~~] are 





For the 
preend that vacancies are 
Applications a are Invited for led, w — nae receipt of a from the Adver- 
ae hg of ASSISTANT ENGINEER at tisers. (limited to one line) will be free 
Sanatori near Mansfield, brag of charge, and co-operation is asked for. 
rey ‘meet have a rough knowledge of 
7] omnes ie . re nome with - a 
ers, -speed roca! driving 
Alternators, Circulating Pumps Low: IMPORTANT 


— in Situations Open Column 
make themselves acquainted with 
the te terms of 
STATUTORY RULES & ORDERS 
1940 No. 877 


RESTRICTION ON ENGAGEMENT ORDER 


J. w Leeds, 10, sincerely THANK ail 
APPLIC. for the POSITION ‘ot ENGINEER, 


IcaNts 
APPOINTMENT hac now been MADE. 7183" 





C. OLIVER, Ltd., Airedale Plant and Bpliwer 





SITUATIONS WANTED (continued) 
Page 2 


AUCTIONS, Page 72 
FOR SALE, Page 72 


BUSINESSES and PREMISES 
(For Sale, &c., Page 72) 


SUB-CONTRACTING, Page 72 
PATENTS, Page 72 
PARTNERSHIPS, Page 72 
MACHINERY, &c., WANTED, Page 72 





For Advertisement Rates see 
First Column Overleaf 
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PRESS—NOON WEDNESDAYS 


. 
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The Engineer 


Annual Subscription Rates 


(including postal charges). 


BRITISH reed - £ 5 0 
CANADA.. - £3 3 O Thick Paper Ed. 
£218 6 Thin Paper Ed. 
ABROAD... ... £3 7 6 Thick Paper Ed. 
(except Canada) £3 3 © Thin Paper Ed. 





‘*THE METALLURGIST.”’ 
This Supplement, which deals with the Science and 
Practice of Metallurgy 
published free witht the last issue of THE ENGINEER 
each alternate month.. Next date, April 25th. 


ADVERTISEMENTS. 


The charges for Classified Advertisements are i/- 
per line up to one inch—minimum charge 4/- : 


those occupying one inch or more at the rate of 


12/- per inch. Orders must be accompanied by a 


be inserted unless delivered 
before TWO pad rorny on Wednesday afternoon. 


Letters relating to the Advertisement and the Publishing 


Of the Paper are to be addressed to the 


all other letters are to be addressed to the 


‘isher, 
Editor of THE ENGINEER. 
Postal Address, 
28, Essex Street, Strand, London, W.C.2 
— at Ne Estrand, London.” 
ineer ir. rand, nm. 
Tel. Central 6565 (10 lines). 





SITUATIONS WANTED 





HIEF EXECUTIVE SRNEES (42) of Large 
concern DESIRES CHANGE. Wide experience, 
aoesestion, organisation, sales. 


ic. ‘sont btained.—Add 7178. 
can —Address, 4 
The Engineer Office. 7178 B 


(OMMERCIAL and TECHNICAL ENGINEER (35), 
AM.L Mech. E., SEEKS PROGRESSIVE POST 
on work ae national importance. Excellent experi- 





@nce shops and D.O. Consultancy, staff control, and 
depts. Samper pens pees —Address, 4 The 
B 


Engineer Office. 


Ts A.M.I. Mech. E. (50), DESIRES 

GE, wide experience home and sbroad, 

electric su cae power stations, modern high-pressure 

boilers, pipe work, condensers and 

in 0. and contracts. Sound technical 
ein ae P3059, The 





Engineer Office. 
P3059 B 





ENERAL MANAGER of Well-known Non-ferrous 
foundry mach shop SEEKS CHANGE. 
May — financial interest in 
The Engineer Office. 


Expert organiser. 
smal] Ancesgmy 9 ny 7125, 
7125 B 
‘H. P apatamnen eg 4 (46) SEEKS CHANGE. Now 


MES: ks manager for one of largest road transport 
somibines, in this country. - aca salary.— 
P3060, The Engineer Office. P3060 B 








H. ENGINEER (50), Fully Qualified and 
specialised in detailed costs 0 
studies and estimates, is PREPARED to 
OST ECONOMICAL 


) 
= 
i=} 
6 








NAECHANICAL ENGINEER (51) OPEN for 


2 Rony is gine es Lifelong experience in main- 
work and machine shop work, home and 
shrew, To PERKS, 35, Thornsett Road, 
Sheffield, P3057 B 


For continuation of Small Advertise- 
ments see page 72 











HARRY F. ATKINS 


M.L MECH. E. 
CONSULTING ENGINEER 
(MACHINE TOOLS & PROCESSES) 
OLD FLETTON 
PETERBOROUGH 











th ferrous and non-ferrous, is 














W.G. BAGNALL, LTD. 


STAFFORD 
London Office: 32,Victoria St.,S.W. ‘Phone: 1882 Abbey. 
BUILDERS OF LOCOMOTIVES 


pet clans Werte edt 
trolass W: and Materials. 


TO GET QUICK FIRE EFFICIENCY 


GIVE EVERY ONE OF YOUR WORKS FIRE 

BRIGADE OR WATCHERS A COPY OF yaaa 
FIREMANSHIP MANUAL for the morons >a 
AUXILIARY FIRE SERVICE 


By INSPECTOR BRADBURY, A.M.1.FireE. (Bradford City Fire Brigade) 
This (FIFTH EDITION) is a very practical 





ori 





HOISTING MACHINERY 
PILE DRIVERS — CRANES 


WoorrieLD 


READ THIS work written for A.F.S. personnel and covering 
TESTIMONIAL every phase of fire fighting under present war- 
time conditions. Thousands have m sold to HOISTING & MANUFACTURING Co. Ltd 


“You are to be con- 
gratulated on your 
effort; it is an ex- 
cellent .book and it 
shouldbe in the hands 
of not only Auxiliary 
Firemen but every 
F ireman in the Ser- 
vice.” —W. T., Chief 
Officer. 


City, Town, Urban, Rural D.C’s. and Works 
Fire Brigades. Contains 20 chapters, over 80 
illustrations, with training questions and answers. 


PRICE 2/10 pte Six C ~ + ae post free 


Twelve 


WATMOUGH’S Limited, 5 Idle, Bradford 


“Put it 
overhead’ 


f or e 
TENSIONLESS DRIVE 


a SPEED &| without suPuse 
== ECONOMY! (INTGIT. 


THOMAS € BISHOP LTD 
B RECO worms 


37, TABERNACLE ST. LONDON.EC2 
MELDRUMS Ltd 
CABLEWAYS — DRAG SCRAPERS — DRAGLINE EXCAVATORS 
Write for illustrated catalogue. 


FORCED DRAUGHT 
FURNACES & STOKERS 
for Maximum Efficiency, 
BRITISH ROPEWAY ENGINEERING CO., LTD. 
P.O. Box, PETERSFIELD, HANTS. 
TE | phones: Liss 326 (3 lines) 


SAMUDAS WHARF, MILLWALL, LONE 














R. GOODWIN & SONS Smaeieens he 


Ivy Mouse Foundry HANMLEY Stoke-on-Trent 













For th 



























TIMPERLEY, MANCHESTER 














ABBOTT & CO. «mewarx) LT? 


ee teter E 


Low Upkeep & Smoke cure. 
grams : Boxhayling—Rake ott 
SEWARE 

















STEEL FRAMED BUILDINGS 
FOR HOME & OVERSEAS 
VINCENT HOUSE, swan SQ. WESTMINSTER 


Victoria 8375-77 ‘(3 lines) 





rams : 
Kelvin Sowest London.”* 








SPANNERS 


Large Stocks of all Standard Sizes 
Prompt Delivery of Special Sizes 
SEND US YOUR NEXT ENQUIRY 


JAMES WILEY & Sons, Lt. 
DARLASTON 


Phone: 92 (4 lines) Grams: “ Wiley, Dariaston” 





WALTER W. COLTMAN<COLTD 


FOR 


VERTICAL 
BOILERS 
LOucusonovGY 
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@ Rapid advance stroke 
until die touches rivet. 


@ Automatic high press- 
ure working stroke and 
rapid reversal at peak 
pressure. 


@ Completely automatic 
cycle 1} to 3 secs. for 4” 
stroke riveters. 


@ Push button control. 


@ Balanced suspension al- 
lows large radius of 
action and facilitates 
handling. 


@ Hydraulic pressure gen- 
erator for each riveter. 








ANNIFIN 


HYDRAULIC YOKE RIVETERS 


ENSURE FAST STEADY PRODUCTION 





lilustrations are of 174 tons (left) 
and 35 tons (above) Hannifins in use 
on lorry chassis assembly lines . . . . 
Many other capacities are available. 














CARLISLE ROAD, HENDON, LONDON, NW.9 


BROS: i aan i 


SE ts PUPLAHY wd MAN 


47 G4 WM CAL ny 
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Maintenance of Motor Transport 


Iv is announced that the Ministers of Transport 
and Supply have decided to set up a committee to 
advise them on all questions relating to the main- 
tenance of civil road transport and the repair of 
Service vehicles in civil establishments. A further 
duty of the newly appointed committee will be to 
advise the two Departments on the supply of motor 
vehicle parts and accessories, and the provision of 
maintenance and repair facilities for civilian road 
transport, including premises, equipment, and the 
provision of labour. The members of the Committee 
are as follows :—Mr. W. E. Rootes, President of 
the Society of Motor Manufacturers and Traders, 
who will be Chairman of the Committee; Mr. A. F. 
Palmer Philips, director of Vauxhall Motors, Ltd., 
representing car and light commercial vehicle manu- 
facturing interests; Mr. R. F. Fryars, secretary 
of the Associated Equipment Company, Ltd., repre- 
senting heavy commercial vehicle manufacturing 
interests ; Mr. F. G. Smith, President of the Motor 
Agents’ Association ; Mr. George W. Lucas, managing 
director of Perrins Motor Garages (Southampton), 
Ltd., representing garage and repair interests ; 
Mr. Albert Thomson, chairman and managing director 
of Brown Brothers, Ltd., representing the Motor 
Factors’ Association ; Major F. J. Chapple, general 
manager of the Bristol Tramways and Carriage 
Company, Ltd., representing public service vehicle 
operators; Mr. Frederick G. Bristow, Honorary 
Secretary of the British Road Federation, repre- 
senting goods vehicle operators; and Mr. Benjamin 
King, chairman of Chrysler Motors I td., and Dodge 
Br.thers (britain) Ltd., representing vehicle im- 
porters. The Secretary of the Committee, which held 
its first meeting on Friday, February 21st, is Mr. J. N. 
Henderson, of the Ministry of Transport. 


The Late Sir Robert Hadfield’s Bequests 


THE publication of the will of the late Sir Robert 
Hadfield, F.R.S., the famous metallurgist and the 
head of Hadfields, Ltd., of Sheffield, who died on 
September 30th last, and an appreciation of whose 
work appeared in THE ENGINEER of October 11th, 
1940, shows that his bequests will benefit many 
scientific and educational institutions. Sir Robert 
left the sum of £420,690 gross, with net personalty 
£184,029 (Estate Duty £60,092). His bequests 
included : His gold and other medals, diplomas, and 
certificates to the University of Sheffield, for any 
library or museum in connection with the Faculty 
of Metallurgy, and failing acceptance, to the Science 
Museum, South Kensington. Sir Robert’s collection 
of alloy specimens, forming the record of his various 
papers to sciéntific and technical societies, are left 
to the Science Museum, South Kensington. The 
Royal Society receives the sum of £1000 for general 
research work. The sum of £250 is left to the Cutlers’ 
Company. and a like sum to the Iron and Steel 
Institute for a prize in connection with the alloys 
of iron and steel, while £250 each is also left to the 
Benevolent Fund of the Institution of Civil Engineers, 
the Royal Infirmary (Sheffield), and the Sheffield 
Royal Hospital. To the Benevolent Fund of the 
Institution of Mechanical Engineers the sum of £100 
is bequeathed. To his secretary, Mr. H. Hallatt, 
Sir Robert left the sum of £500, while to his executors 
he left the sum of £2000 to be applied in gifts or 
other payments to any person, society, or institution, 
who, in their opinion, had been omitted. The will 
includes a number of other legacies. The residue of 
Sir Robert’s estate is left to his wife for life, and then 
four-fifths to the University of Sheffield for the further- 
ance of the objects of the Faculty of Metallurgy. 


Accidents in Factories 

THE report of the Chief Inspector of Factories 
Mr. W. A. Garrett, for 1939, on the occurrence of 
accidents in factories, was completed in October 
last, but on account of pressure of work on the staff 
it was not published until last week. In introducing 
the report, the Chief Inspector refers to the new order 
in working conditions which has grown up in industry 
following the new standards introduced in the 1937 
Factory Act, and says that but for the war a still 
more marked advance would have been recorded. 
In 1939, the report states, there was an increase in 
fatal accidents of 17 per cent., and in non-fatal 
accidents of 7 per cent. A short analysis of accidents 
is given as follows :—Fatal accidents, six months, 
March to August, 1938, 457; March to August, 
1939, 489, an increase of 32, or 7 per cent.; September, 
1938, to February, 1939, 482; September, 1939, 
to February. 1940, 685, an increase of 203, or 42 
per cent. The largest increase was caused by falls, 
often through the roofs, especially in the early days 
of introducing the black-out: Non-fatal accidents, 
six months, March to August, 1939, 85,319; March 
to August, 1939, 93,099, an increase of 778Q, or 9 
per cent.;' September, 1938, to February, 1939, 
92,563 ; September, 1939, to February, 1940, 104,571, 
an increase of 12,008, or 13 per cent. Reviewing 





‘refers to the higher cost of operating ships, which has 


A Seven-Day Journal 


the experience gained during the last war, Mr. Garrett 
points out that increased accidents were to be 
expected because of the following reasons :—Increase 
in the numbers employed and extension of the hours 
of work; rapid influx of new workers; general 
neglect of safety precautions in a patriotic endeavour 
to get things done quickly and lack of supervision 
of new workers due to scarcity of supervisory staff ; 
shifting of working population from relatively safe 
to accident-producing industries; added risk due 
to fatigue and to working under mental distress ; 
special work in connection with the black-out, and 
bringing into use old machines that may not have 
been protected in accordance with modern standards. 


The Tin Research Institute 


In the course of his chairman’s address, at the 
adjourned fourteenth annual general meeting of 
Southern Malayan Tin Dredging, Ltd., which took 
place in London on Friday, February 21st, Mr. C. V. 
Stephens paid a warm tribute to the work which is 
being carried on in the laboratories of the Tin 
Research Institute in connection with improve- 
ment and development of the uses of tin. During the 
past year, Mr. Stephens said, there had been many 
inquiries with regard to problems relating to the 
industrial uses of the metal, not a few of which were 
concerned with hot tinning. The Institute had now 
published a booklet, which for the first time, it was 
believed, laid down exact methods of working. The 
use of these methods should eliminate much of the 
trouble which has hitherto been experienced. In an 
experimental tin-plate making machine it had been 
demonstrated how modifications of current production 
methods could produce substantially better tin 
coatings. These experimental results and designs 
were now being tried out, he said, on full-scale plant 
by both British and American tin-plate makers. The 
electrodeposition of tin had been carefully studied 
and new and modernised plants had been organised 
on the basis of the newly recommended process. A 
new technique was being worked out for producing 
wrapping foils from base metal alloys, coated on both 
sides with tin, and considerable and permanent 
extensions of the use of such foils was expected in the 
food and wrapping industries. In the automobile 
and aircraft industries new tin-bearing metals of 
substantially increased strength were being tried out. 
The close contact made with the tin-using industries, 
not alone in Great Britain, but also in the British 
Empire and America, and the number of demands 
which were received by the Institute for assistance 
with problems arising in connection with the various 
uses of tin, were evidence, Mr. Stephens said, of the 
growing appreciation by the tin comsuming industries 
of the value of the research programme which was 
being carried out by the Tin Research Institute. 


The Chamber of Shipping Report 

On Wednesday, February 26th, the Annual Report 
of the Chamber of Shipping of the United Kingdom 
for 1940-41, which was presented at the annual 
meeting, held in London on Thursday, February 27th, 
was published. In it reference is made to the forma- 
tion of the Ministry of Shipping and the various 
changes which have taken place in the office of 
Minister. It states that the present Minister, Mr. 
Ronald Cross, has brought to his office a sympathetic 
understanding of shipowners’ problems which has 
facilitated the task of the Chamber. Once the policy 
of requisition had been determined, the shipping 
industry lent the fullest support to the Government in 
carrying out that policy in such a way as to secure the 
maximum benefit from our merchant marine. During 
the year covered by the Report, requisition, which 
had been applied to liner and tramp tonnage, was 
extended to coasting and short sea liner trades, and 
on January Ist last to tanker tonnage. The Chamber 
has also been concerned to assist the Ministry in its 
effort to speed up the turn round of ships, so as to 
secure the maximum use of available tonnage and to 
ensure the least possible delay in effecting repairs 
either at home or abroad, so that ships may be ready 
to put to sea again as quickly as possible. Through- 
out the year under review the Chamber has con- 
tinued to urge that the protection of British and 
Allied shipping should be increased by every available 
means, both on the sea and in the air, and that every 
ship should be fully armed against all forms of attack. 
The Chamber has further urged that our shipping be 
recognised for what it is, one of the vital services upon 
which the fighting forces and the nation depend for 
safety and for victory, and that accordingly it should 
receive every possible consideration. The Report also 


been brought about by increases in wages of officers 
and crews, and the additional cost of stores and pro- 
visions. There have been considerable increases 
during the year in the cost of surveys and repairs, and 
a committee appointed by the Chamber has examined 
and reported on the problem of the increase in the 





problem with the ship repairing industry. With 
regard to the cost of building ships, it is pointed out 
that whereas a certain vessel would have cost £100,000 
in 1938, its price had risen to £120,000 immediately 
before the war, and to £160,000 at the beginning of 
1940. To-day no contract price can be obtained, so 
that no comparative figure is available. 


The Loss of H.M:.S. “ Crispin” 


On Saturday, February 22nd, it was announced 
with regret by the Board of Admiralty that H.M.S. 
“ Crispin,” an armed auxiliary vessel of the Royal 
Navy, had been sunk. The “ Crispin ” was under the 
command of Lieut.-Commander Moloney, . D.S.O.. 
R.N.R., whom, we regret to have to record, was among 
those reported missing. The “Crispin” was in 
peacetime one of the later ships of the Booth Line 
fleet and was designed for carrying both passengers 
and cargo. She was built in 1935 at the Birkenhead 
yard of Cammell Laird and Co., Ltd., and was regis- 
tered at Liverpool. The principal dimensions of the 
ship were as follows :—Length overall, about 450ft.; 
moulded breadth, 55ft. 6in.; and loaded draught, 
25ft. 73in. She was a single-screw ship and was pro- 
pelled by a set of triple-expansion reciprocating 
engines with a Bauer-Wach exhaust steam turbine, 
having a designed output of about 3000 I.H.P. Steam 
was generated at a working pressure of about 220 lb. 
per square inch in three boilers of the Howden- 
Johnson type. The boilers were coal fired by hand. 
The ‘ Crispin’ was a pioneer ship, in that she was 
the first vessel to go to sea with Howden-Johnson 
boilers. She had a measurement of 5051 gross tons 
and a deadweight carrying capacity of 7870 tons, her 
designed service speed being about 13 knots. 


Documentary Films to Promote Exports 


AN interesting anhouncement with regard to the 
possible use of documentary films for promoting 
exports has be2n mide by the Board of Trade. In 
co-operation with the Board of Trade Press Office, 
the British Council, which is supported by Treasury 
grant, is prepared to sponsor both production and 
showing of documentary films dealing with industries 
engaged in the export trade. For some years the 
Council has used films in its work of making British 
life and achievements better known and respected 
abroad. The Council recognises that it is appropriate 
to take as themes not only cultural ideals and tradi- 
tions, but also the enterprise, technical progress and 
resources of British industry. It has recently spon- 
sored films dealing with coal, shipbuilding, iron and 
steel, pottery and textiles. These films, of approxi- 
mately 1000ft. to 1500ft. each in length, are made to 
the Council’s order, under expert supervision, by the 
leading film producing companies. By the arrange- 
ment now made the Council would be willing to bear 
about four-fifths of the costs of making a film for an 
Export Group, or the industry it represents, if the 
Group agreed to contribute the remaining one-fifth. 
The Council would supervise production and bear all 
costs of distribution. Its technical advice would be 
freely available. Copies of films could be provided 
if Groups wished to arrange showings of their own at 
exhibitions, meetings and so on. The Council would 
not undertake to sponsor a film unless its Film Com- 
mittee, upon which various Government Depart- 
ments are represented, was satisfied that the subject 
matter was suitable for treatment in this way. No 
reference would be made to individual companies : 
the films would depict the activities of an industry. 
Treatment would aim at creating and holding the 
interest of general audiences and be guided by know- 
ledge of tastes in countries where the films were to be 
shown. Any Export Group interested in this scheme 
is advised to get into touch with the Board of Trade 
Press Office, Millbank, London, S.W.1. 


Aircraft Production in America 


In a broadcast address on Tuesday evening. 
February 25th, Sir Walter Citrine, the General 
Secretary of the Trades Union Congress, who has 
recently returned from a several months’ tour in the 
United States and Canada, referred to the production 
of aircraft in America. After visiting many American 
aeroplane factories, Sir Walter said that he was in a 
position to state that there was a steady and constant 
improvement in American production. Whereas in 
July last there were only 78,000 men engaged in the 
United States aircraft industry, there were now over 
250,000 men employed, and by June next that number 
would have risen to 500,000. His view was that the 
aircraft industry in America was expanding at an 
incredible rate, and factories were being built at an 
enormous speed. The increase in employment was 
reflected in many industries. When he arrived in 
America the number of unemployed was 8,000,000. 
but that figure had now been reduced to 5,000,000, 
and it was steadily falling. In the course of his 
address Sir Walter said that September next would be 
a decisive month in every way. By that time the 
American production added to the British would be 











cost of ship repairs over pre-war cost. Steps have now 
been taken with a view to a joint discussion of this 





definitely in excess of German production. 
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THE Pustic WorKs DEPARTMENT 


HE engineering works carried out by the Hong 
Kong Government are of many different types. 
The Public Works Department not only is respons- 
ible for the sort of work done by a city surveyor’s 
department in Britain, but there are harbour works 
and problems concerning the whole of the territory 
of the Colony, including a number of Chinese 
villages and some agricultural districts. These 
problems are complicated by considerations of 
defence, Chinese customs, &c. Thus, when it 
was decided to build the Shing Mun reservoir, in 
the leased territory, a Chinese village was in the 
valley that would be submerged when the reservoir 
was built. But the ancestors of the villagers had 
been there for many generations—possibly more 
than a thousand years—and the villagers refused, 
resolutely, to budge. They would not leave their 
homes and ancestral rice fields. A new and better 
lot of dwellings was built and other rice fields pro- 
vided for them, but it took a great deal of diplomacy 
and expense to prevent bloodshed. The work of 
the Public Works Department officials is greatly 
complicated by old customs, and while the educated 
Chinese understand the benefits obtained by 
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hygienic arrangements, the lower orders (the very 
large majority) regard them with suspicion. The 
Public Works Department officials learn to be 
patient and almost always manage to avoid fric- 
tion, respecting Chinese customs as much as 
possible. 

Public works, since about 1860, have been paid 
for out of revenue raised in the Colony until in 
later years a loan was floated, mainly to finance the 
new waterworks. Even so, the total public debt 
of the Colony is only about a million pounds ster- 
ling. The increase in revenue due to the improved 
water supply should be able to clear that debt in 
a reasonable time. It is doubtful if there is any 
other part of the Empire where a population of a 
million carry such a small public debt as £1 
sterling per head with a good prospect of paying 
it off by extra sale of water. And remember, 
Hong Kong is a free port. There are no tariffs 
as there are for goods into China. It also obtains 
the benefit of Empire tariffs for cotton goods, 
rubber shoes, &c., to, say, South Africa or the 
West Indies, which advantage stimulates local 
industries. 

Taking a-Very rough average we can say that, 
since about 1860, some 25 per cent. of the revenue 
of the Colony has been spent each year on public 
works. During the decade 1909-18 the cost of 
public works was on the average 2,293,762 dollars ; 
during the decade 1919-28 it averaged 6,990,950 
dollars ; and during the decade 1929-38 it averaged 
just over 8,500,000 dollars per annum. During 
this last decade (1929-38) the total expenditure 
of the local government was averaging about 
30,000,000 dollars. 

‘ These figures show how much both the total 
annual expenditure and the amount spent on public 
works increased during the last thirty years. When 
we remember that the total revenue of the Colony 
in 1887 was just about 2} million dollars, and that 





it was about 36? million dollars in 1938, we realise 
how the Colony has developed in the last fifty years 
orso. Population, shipping, and trade figures show 
also this great and rapid increase in numbers. 


THE DrRECTOR AND STAFF 


The organisation of the Hong Kong Public 
Works Department is to-day, no doubt, very much 
the same as in other Crown Colonies. The Director 
is an engineer, and although in my time there was 
a suggestion that a member of the Administrative 
Department should be appointed to fill this-post, 
it fortunately received but little support. The 
Director of the Public Works Department is a 
member of the Executive and Legislative Councils 
of the Colony. His maximum salary is £1800 a 
year, with pension, &c. 

There were 148 European officers and 557 non- 
European officers on the staff of the Public Works 
Department when war broke out in 1939. A great 





prisoners. There are also residences there for 
European officers and warders. A very large 
general hospital, with air-conditioned operating 
theatres, was recently completed, and the latest 
expensive structure is the New Central Market, a 
four-storied building with a reinforced concrete 
frame. The Japanese invasion of South China 
caused large numbers of Chinese refugees to swarm 
into Hong Kong, and the local government built 
camps of timber construction with concrete floors 
to house them. 


CHINESE CONTRACTORS 

The Building Ordinance Department is respons- 
ible for the general supervision of all plans for new 
buildings and alterations to existing structures. 
Before any work may be commenced in the Colony 
plans must be submitted to and approved by this 
Department. A staff of inspectors is employed in 
visiting works in progress to make sure that the 
provisions of local legislation are enforced. These 
regulations may, at first sight, seem to be severe, 
if examined by those familiar with building regula- 
tions in Britain, but they are the result of long 
experience with local conditions. Hong Kong 
buildings have to withstand the terrific force of 
typhoon winds, with a velocity at times up to or 
exceeding 165 m.p.h. The writer contributed to 
this journal* some notes on these terribly destruc- 
tive and terrifying typhoons. Suffice to mention 
that in 1906 it was estimated that more than 
10,000 casualties at sea around the Colony were 











TYPHOON DAMAGE AT HONG KONG: REINFORCED CONCRETE STRUCTURES SURVIVING 


deal of the work for the Public Works Department 
is done by Chinese contractors, but careful super- 
vision of this work is essential. In recent years 
contractors have had the advantage of improved 
facilities for technical education. It has been of 
great value to the Colony and to China. 

Engineers for the Public Works Department are 
appointed by the Crown Agents for the Colonies. 
During my residence in Hong Kong the conditions 
of service and, in consequente, the professional 
qualifications of engineers recruited for the Public 
Works Department improved considerably, but it 
cannot be said that the salaries of the engineers and 
other scientists in the Government service are 
satisfactory if we compare them with those paid 
to officers in the Administrative and Legal 
Departments of the Government. 

The Public Works Department consists of a 
head office, for the Director and his personal 
assistants, and eleven sub-departments. These 
latter consist of (1) Architectural, (2) Buildings 
Ordinance, (3) Crown Lands and Surveys, (4) 
Drainage, (5) Electrical, (6) Port Development, 
(7) Roads and Transport, (8) Valuations and 
Resumptions, (9) Waterworks Construction, (10) 
Waterworks Maintenance, and (11) Accounts. 

The architectural section deals. with the design 
and maintenance of all (local) government build- 
ings, the Armed Forces making independent 
arrangements. In recent years the Royal Engineers 
have made many plans for. new barracks, &c., and 
large sums supplied by the Imperial Government 
have been spent on fortifications. 

The local government architects and engineers 
have been responsible for a big building programme 
during the last twenty years. A large number of 
residences have been erected for Government 
officers. A new prison on the south side of the 
island must accommodate about a thousand 





caused by a bad typhoon; large liners in the 
harbour were thrown up on to the rocks ashore or 
sunk in the stream. This typhoon struck the 
Colony without any warning, and it had passed 
away within two hours. Nowadays wireless 
signals ensure ample time for preparation against 
typhoons, but even so they are dreaded. There 
are always disasters of some sort resulting from a 
bad typhoon ; buildings suffer and landslides are 
common, but reinforced concrete for buildings and 
retaining walls has effected a great improvement. 
On the steep hillsides practically every structure © 
is supported by a retaining wall, and on the flat 
area (nearly all of which is reclamation) piles are 
used. 

The wiles of Chinese contractors make close 
supervision of work by Government very necessary. 
While there are reliable Chinese contractors, my 
own experience, when giving a general supervision 
during the erection of many buildings in the 
University grounds, made me realise that it is 
wise to suspect everything. During reinforced 
concrete construction, steel bars were removed, and 
the contractor was made to disintegrate a floor 
which he had filled in with concrete when I was not 
present. We found that 25 per cent. of the steel 
had been removed! One of my first efforts in 
Hong Kong was to establish arrangements for 
testing materials used locally or in China. Time 
after time we proved that Belgian steel (about 
24 tons ultimate stress) had been substituted on 
site for the British steel (28 to 32 tons ultimate 
stress), and no doubt all of the frauds were not 
discovered. My endeavours to make 28 to 32-ton 
steel compulsory in Hong Kong failed, although 
Government officials always seemed to agree that 
the idea was good, but they never introduced the 
needed legislation. 

e * THE ENGINEER, November 5th, 1937. 
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The cement made in the Colony, when tested, 
passed the British Standard tests, and so did all 
the Japanese cement tested—and we did numerous 
samples. But the Chinese contractors had to be 
watched when concrete was being mixed. There 
is in China a saying, “ How can a dollar pass 
through my hand without leaving something 
behind.” It is rather a waste of time to talk to 
the old-style contractor about the danger to 
human life if regulations for buildings are evaded. 
He thinks you are telling a yarn, and in any case 
he has so often got away with it, when taking a big 
risk, that he is convinced you make a fuss about 
nothing. And anyhow, human life is always 
precarious, and ‘ what will be, will be.” But Hong 
Kong magistrates fine heavily the contractors 
proved guilty of these deceptions. There have 
been uncomfortable moments when, in Chinese 
cities, it has been my fate to be in reinforced con- 
crete structures. 

The Building Ordinance Department works in 
close association with that section of the Govern- 
ment that deals with public health problems. 

Crown LANDS AND SURVEYS 

This sub-department not only conducts surveys 
for the local government, but deals with all land 
sales. Practically all of the land in the Colony is 
owned by the Government, except a number of 
rice fields in the leased territory. When the island 
was occupied a hundred years ago, owners of culti- 
vated land were allowed to retain possession, but 


inform the public that the Public Works Depart- 
ment will conduct a sale (auction) of such and such 
an area of land, situate, &c. The sale opens with 
the upset price, and often that ends the sale. But 
at times there have been exciting auctions. There 
was one on the south side of the island a few years 
ago, where the upset price was 5000 dollars and 


the final bid was 30,000 dollars. A Chinese sooth- 
sayer had pointed out that the site was lucky— 
water was visible from three out of the four sides. 
Building on the site must be completed in two or 
three years. 

There have been other arrangements made for 
land reclaimed from the sea, if the reclamation 
blocks existing buildings from the sea front. There 
was a large scheme carried out rather more than 
fifty years ago, which was due to the initiative of 
Chater, and which increased the land area in the 
centre of Victoria by about 57 acres. The work was 
carried out by the Public Works Department, and 
careful costs were kept. Supposing some firm had 
property that, before the reclamation, had faced 
the sea, then when the work was finished that firm 
could claim the land between the old frontage and 
the new road along the praya, at a pro rata figure 
for the ratio of the area of the land mentioned 
above to the cost of reclamation of the total area 
of new land. 

This system seems to have always been very 
profitable for the owners of marine lots. Thus we 
read in one dispatch that a marine lot which cost 
40,000 dollars in 1883 was sold for 70,000 dollars 











WAREHOUSES DESTROYED BY TYPHOON IN 1922 


if at any time land was needed for a Govern- 
ment purpose, such as for a catchment area, forti- 
fications, roads, &c., then the Government took 
possession and compensation was paid, the amount 
being fixed by arbitration. 

It was fortunate for the new Colony that the first 
Governor was Sir Henry Pottinger (1841-44), for 
he seems to have taken steps to introduce regula- 
tions concerning the disposal of land on the island. 
He appointed a committee to investigate claims 
regarding “allotted locations of ground, and, 
finally, to define the locations already sold or 
otherwise granted, to fix the direction, breadth, 
&c., of the Queen’s Road and all existing roads, 
to remove encroachments, to prevent reclamations 
in infringement of Her Majesty’s royalties,” and 
so forth. That was in March, 1842. Shortly after- 
wards the committee was given much wider powers 
—for town planning, in fact. _Mr. James Matheson 
may perhaps be called the Founder of the Colony, 
for he had consistently advocated the creation of 
a British settlement in Hong Kong since 1827, 
when he published the first British newspaper in the 

‘ar East, the Canton Register. But Sir Henry 
Pottinger was the clever administrator who intro- 
duced the system of land sales. He insisted on 
town planning and he restricted speculation in land 
values. 

When Jones or Wang Hing wishes to erect any 
structure on vacant land he shows the site to an 
authorised architect, who applies on his behalf to 
the Land Office, stating the sum his client is willing 
to spend on the new building. The area of land 
granted for the site is proportional to the cost of 
the building. The land may have been reserved 
for Government purposes, in which case another 
site is selected. If the site is free for sale, the pro- 
cedure is as follows :—The architect is informed 
that ‘‘the upset price’ of the land is, say, 3000 
dollars, and the annual rent, say, 200 dollars. If 








the client agrees to these terms, advertisements 








in 1887, and that a bona fide offer of 150,000 dollars 
was refused in 1888. This last offer was at the 
rate of £3 per square foot, or more than £130,000 
sterling per English acre. 

Leases are now arranged for seventy-five years, 
but were formerly for ninety-nine years. In the 
first two or three years of the Colony some land 
was sold outright and there is freehold where 
cultivated land has been purchased from owners. 
But a very big annual revenue accrues from land 
sales and rents. 

The Drainage Department has the problem of 
typhoon storm water and drainage to prevent 
breeding of mosquitoes, &c.; also sewage arrange- 
ments. When it is remembered that a fall of 26in. of 
rain in twenty-four hours has been recorded in Hong 
Kong, and the hillsides are steep, with big areas of 
flat reclaimed land at the base of hills, it will be 
realised that drainage is difficult. 

In the urban districts the hill streams are sent 
swiftly into the sea down granite-lined nullahs, 
to prevent stagnant pools. Many miles in length 
of smaller drains—open mostly—have been made 
in other districts, with the same object, and oil is 
spread over stagnant pools. While the insects are 
not common in the urban districts, many residents 
use mosquito curtains at night. Nearly all Chinese 
houses have the primitive. night-soil sewage 
system, and the soil is removed in the early morn- 
ing to barges for disposal outside the Colony. But 
Chinese gardeners use it in spite of the dangers to 
health ; it spreads enteric diseases. 


Port DEVELOPMENT 


The Electrical Department is responsible for all 
Government installations, including the wireless 
stations. It advises Government on all the prob- 
lems concerning electrical work in the Colony. 


The Port Development Department was for a 
time independent of the Public Works Department, 
but is now again a part of that organisation. It 
has been responsible for huge reclamations. In 
my time a very large hill, mostly solid granite, was 
thrown into the sea, forming many acres of new 
land on the island. Near Kowloon the big airport 
is situated on reclaimed land. An expensive and 
comprehensive scheme for port development was 
drawn up about twenty years ago by Sir Maurice 
FitzMaurice, and although much of it remains to 
be done, great improvements have been made. 
There are many vested interests, relics of the early 
days, that complicate harbour problems ; leases 
for piers, ferries, &c., will soon be expiring. It 
seems probable that at no distant date some 
scheme on the lines of the Port of London Authority 
will be adopted, but there is likely to be local 
opposition from vested interests. The Harbour 
Master’s Department deals with all shipping 
problems, but all engineering harbour works are 
done by the Public Works Department. Owing 
to the war in China, many activities for harbour 
improvements have been suspended, but when 
funds are available new wharves, piers, and many 
other works will be carried out by the Public Works 
Department to increase the facilities for shipping 
in the harbour. , 

Large motor ferries carry lorries, cars, and 
passengers at frequent intervals to and fro between 
the island and Kowloon. The Public Works 
Department built the piers, &c., and the Govern- 
ment leased the concession to run the ferries to a 
local company, which pays about 400,000 dollars 
per annum for the privilege. The ferries were 
built locally and are driven by British heavy oil 
engines. 

The Port Development Department built two 
big typhoon shelters for small craft—junks, 
sampans, sailing boats, launches, &c. These 
shelters are formed by breakwaters consisting of 
the local granite. There is one alongside Victoria 
and the other by Kowloon. As soon as the first 
typhoon signal is run up on the Observatory, &c.. 
the small craft in the harbour immediately set out 
for the shelters. At the back of the island, at 
Aberdeen, there is an inlet which provides a 
natural shelter. We have often seen the small 
craft running for this natural shelter hours before 
the first typhoon signal has gone up at the Obser- 
vatory and other signal posts. The Chinese fisher 
folk seem to be able to tell of the coming typhoon, 
for the signal has always gone up after the sampans 
and junks have run into the Aberdeen shelter. 


THE Roaps AND TRANSPORT DEPARTMENT 


The first roads to be made on the island and on , 
the mainland were built by the sappers for military 
purposes. They were just about wide enough to 
allow marching by four men abreast. Indian troops 
stationed in the Colony had mules and mountain 
batteries. In the cities the local government took 
over the roads and nowadays maintains them, 
although in my time the military have cut new 
roads for defence purposes, which are maintained 
generally by the Public Works Department. 

On my arrival in Hong Kong in 1912 it astounded 
me to find only three motor vehicles. These were 
permitted only on the praya—sea level road. Now 
there are roads all over the island and all round the 
leased territory ; roads that astonish the visitor 
on account of their steep gradients, hair-pin bends, 
and excellent surfaces. The construction of roads 
over the steep hillsides of granite formation has 
not been'an easy matter. There are many cuttings 
through the upper parts of the hills, and on the 
sides. In places the decomposed granite causes 
landslides, especially after typhoon rains. 

The road round the island is about 22 miles long, 
and that round the leased territory 56 miles long. 
Under normal conditions this road in the leased 
territory connects with the road from the bovder 
to Canton city, about 90 miles inland. From 
Canton roads run to many parts of China. When 
peace returns to the Far East the motorist should 
be able to make tours from Hong Kong over some 
thousands of miles of roads in China. It can be 
said that the Hong Kong Public Works Depart- 
ment engineers have demonstrated that excellent 
highways can be built in sub-tropical South China. 
in spite of the torrential rains and the heat. 

As the motorist covers these roads he has glimpses 
of most lovely scenery. Running up from Victoria 
and so to the beaches on the ‘south side of the 
island, one rapidly rises to the gap on the central 
ridge of the island, and suddenly sees a number of 
small islands away to the south, a sight only sur- 








Electric.supply is from power stations owned by 
local companies. 


passed by the view of the island and harbour at 
night from the road on the top of the hills beyond 
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Kowloon. The ships and the steep hillsides of the 
island show many thousands of twinkling lights, 
and these wonderful sights are made easy for 
residents and tourists because of the excellent 
roads. 

The Valuations and Resumptions Department is 
included in the Public Works Department, but is 
not much concerned with engineering works. We 





will therefore only remind ourselves that a very big 
proportion of the revenue of the Colony is obtained 
as a result of the work done by this department. 
And we now come to consider what has proved to 
be perhaps the most difficult of local problems, 
that of providing an adequate water supply for the 
rapid increase in the population of the Colony. 
(To be continued) 








Efficiency Measurements of 
Rectifier Equipments 


By J. C. READ, MSc.* 


ks is well known that the only satisfactory 
way to determine efficiency is by direct measure- 
ment of the losses themselves. Input-output 
tests are unreliable under commercial conditions, 
even when carefully performed, and are in fact 
discouraged for that reason in all British Standard 
Specifications dealing with electrical machinery. 

The measurement of certain of the losses in 
rectifier equipments appeared at first to present 
a little difficulty, and this has occasionally led to 
methods of efficiency measurement being proposed 
which are either fundamentally incorrect or of 
unreliable accuracy. 

Methods are now available, however, by which 
_ the losses in rectifier equipments can be directly 
measured by reasonably simple tests. with very 
ample accuracy. The methods which should be 
used, and those which should not, may be of 
interest to users, who are concerned to know 
whether guarantees are fulfilled and whether the 
performances of different competing schemes are 
correctly compared. 


TRANSFORMER CoRE Loss AND AUXILIARY LOSSES 


The core loss in the main transformer (which 
is normally unaffected by rectifier operation, 
being simply a function of the A.C. supply voltage 
applied to the primary winding) and the losses 
in the various pieces of auxiliary apparatus, 
including the interphase transformer, if any, 
can all be individually determined from measure- 
ments in the usual! ways, within limits of accuracy 
that are more than sufficient for the overall 
efficiency. These items, therefore, need no further 
comment. 

The main transformer copper loss, however, 
and the arc loss in the rectifier itself, need more 
‘detailed consideration. 


Matin TRANSFORMER CopPEeR Loss 
By the copper loss we mean all loss in the 
transformer on load which is extra to the no-load 
The copper loss therefore 


(or “core ”’) loss. 
comprises : 

(1) The direct I?R losses in the windings and 
leads, plus 


(2) The transformer stray losses, i.e., the eddy 
losses in windings, leads, clamping structures, 
tank, &c., which are produced by the leakage 
flux occurring on load. This stray loss may be 
subdivided into : 

(2a) Stray loss due to fundamental current ; 
and 
(2b) Stray loss due to harmonic currents. 

With regard to the stray loss, it may be remarked 
that it is only necessary to make a reasonably 
close approximation, because the stray loss is 
always small compared with the total loss in 
the complete equipment. Even in the case of 
low-voltage, heavy-current equipments, whose 
stray loss tends to be above average, an approxi- 
mate allowance for the stray loss is still justifiable, 
because it is precisely in such equipments that 
the transformer losses as a whole are small com- 
pared with the arc loss. 

Standard Method.—The method now generally 
recognised for determining the main transformer 
copper loss is : 

(1) The direct I?R losses are calculated from 
the measured resistances of the windings and 
leads, as measured with D.C. and corrected to 
the standard reference temperature of 75 deg. 
Cent., and from the R.M.S. values of the currents 
in them. 

(2a) A short-circuit test is applied to the trans- 





+ D.C. Engineering Department, British Thomson-Houston 


Company, Ltd. 

+ For example, it is usual to require an increase of 0-75 per 
cent. in the efficiency tolerance when a test is by the input- 
output method, to cover the unreliability of such measurements. 





former with all secondary terminals short circuited 
and with normal rated full-load current supplied 
to the primary. The stray loss in this test, #.e., 
the difference between the input power measured 
in the test and that calculated from the resistances 
and the currents flowing during the test, is 
obviously equal to the fundamental stray loss 
when operating at full load with the rectifier, 
i.e., this gives item (2a). 

(26) For both items (1)and (2a),the R.M.S. values 
of the currents in rectifier operation are taken as 
the simple values which would be obtained if 
the currents were exactly of rectangularly stepped 
wave forms, instead of the slightly lower R.M.S. 
values which actually occur due to the more 
rounded wave forms which exist in practice— 
that is, we take values of losses (1) and (2a) 
above, which are about 8 to 10 per cent. above the 
real values. This is done as a conventional 
allowance for the harmonic stray loss (2b), since 
it has been shown by de Blieuxt that in rectifier 
transformers of normal design loss (2b) is approxi- 
mately of this magnitude. 

An alternative way to determine the copper 
loss in the main transformer is to calculate it 
from the inputs measured in certain special 
short-circuit tests, as shown in Fig. 1. This is 


(a) 6 - PHASE DOUBLE STAR 
Watts with Rectifier 
= A.C. Watts on Test 
as Shown 


(0) 6 - PHASE TRIPLE STAR 


2 


173 Wo + “yg W; 





Watts on 


Test W, 
Watts with Rectifier = 42 W,+ 


(c) 12 - PHASE QUADRUPLE ZIGZAG 


Ay By pase 


Watts onTest Wy, 
Watts with Rectifier = 1:12W,— 0:12We 
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simply a more roundabout way of performing 
the same calculations as are given above, and 
makes allowance for the stray loss in the same 
way, but with greater cost of testing. Conse- 
quently, the easier method described above is 
recommended in preference to that shown in 
Fig. 1. 

Short-circuit Test on Complete Hquipment.— 
There is another method that has been proposed 
as 4 means of measuring simultaneously the trans- 
former copper loss, the are loss in the rectifier, 
and the copper loss in any apparatus such as 
interphase transformers, anode reactors, &c., 
that may be in series with the main load circuit. 
According to this, the sum of these losses is taken 
as the input power measured when the rectifier 
equipment is operated at normal current and 
reduced supply voltage, with the D.C. side short 
circuited. Calculated corrections are made to 
subtract the transformer core loss at the low A.C. 
supply voltage in the test, and to correct the 
copper loss component of the loss to the standard 
reference temperature of 75 deg. Cent. 

Unierenpe: © this ami eect which maken 


} ‘Trans.,” Am. I.E.E., 50, 1931, page 999. 





no attempt at more than a rough approximation 
to the losses concerned, can in some cases be 
widely incorrect. The following is a comparison 
of the losses concerned, measured at full load on 
a 2500-kW rectifier equipment with six-phase, 
fork-connected transformer, first by this short- 
circuit method, and secondly by the more accurate 
methods here recommended :— 
Loss hy short-circuit test on complete equipment oi 


Loss by standard method of determining copper 
loss and by B.T.H. arc-loss wattmeter ... 51-94 


Arc Loss 


As the same design of rectifier can be used 
without modification in equipments of different 
ratings, it is unnecessary to measure the arc loss 
for every contract, but curves of are drop can be 
determined once and for all for each design of 
rectifier, and used with the certainty that they 
will hold good without change so long as the 
design of the rectifier and the operating conditions, 
e.g., temperature, remain substantially unaltered. 

The arc drop varies with the temperature of 
the rectifier, and must therefore be measured at 
the normal operating temperature. 

It is also necessary that the are drop be measured 
with normal percentage reactance in the circuit— 
that is, it is not permissible to measure the arc 
drop on or near short circuit, since under that 
condition the average number of anodes sharing 
the total current in parallel would be increased, 
and the are drop measured would consequently 
not be quite correct. 

In order to show why the present accurate 
methods of measuring the are drop have been 
evolved, it is desirable first to describe the earlier 
and less successful methods. The principal 
methods that have been proposed are : 

(1) D.C. Method—D.C. may be passed through 
the rectifier from one anode to cathode, and the 
drop between anode and cathode simply measured 
with a voltmeter. This method is inaccurate, 
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even if additional current is fed in from the other 
anodes so as to bring the total cathode current 
to the correct value, since the voltage drop in 
the arc is not the same on steady current as on 
the normal pulsating anode current. 

It is rather often assumed, even to-day, that 
the D.C. method of measuring are drop is per- 
missible in the case of single-anode rectifiers, 
such as ignitrons, excitrons, &c. It should be 
understood, therefore, that it is precisely in such 
single-anode rectifiers that the D.C. method 
may give very incorrect results and may show 
an apparent arc drop that is much below the true 
value. 

(2) Calorimetric Method—-The loss may be 
calculated from the heat given up to the cooling 
medium. This method has hardly been attempted 
for any but water-cooled rectifiers, and even for 
these it is quite unpractical, since the heat capacity 
of the rectifier is so great that it is necessary to 
operate for many hours at strictly constant tem- 
perature and load, for each point on the are drop 
curve. Moreover, large corrections have to be 
made for the heat carried away by natural radia- 
tion and convection, and the magnitude of these 
corrections can only be established by elaborate 
additional tests. 

(3) Oscillograph Method.—A simple oscillogram 
may be taken of the voltage between the anode 
and cathode, and the arc drop measured in the 
oscillogram. This method is useless because at 
normal voltages the positive arc-drop voltage 
on the anode is so small compared with the 
negative voltage that the arc drop in the oscillo- 
gram is too small to measure with any accuracy. 

(4) Simple Wattmeter Method.—A simple watt- 
meter, having its current coil in series with an 
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anode and its potential coil connected between 
anode and cathode, will measure the arc loss 
corresponding to the current carried by the anode. 
But again, at normal operating voltage the high 
negative voltage on the anode makes it necessary 
to use a potential circuit of such high resistance 
that the wattmeter reading is too small for 
accuracy. 

(5) Oscillograph and Valve-—A great advance 
on method (3) is. given by connecting an auxiliary 
rectifying valve in parallel with the oscillograph 
element so ‘as to by-pass the negative voltage 
away from the latter, i.e., as Fig. 2. With this 
arrangement there is. no error due to the addition 
of the auxiliary valve, if the latter is of a type 
which conducts practically no inverse current: 
the oscillogram obtained of the arc drop can be 
of ample scale; and the are drop can thus be 
determined with very fair accuracy. 

This method is, however, inferior, in the writer’s 
opinion, to the arc-loss wattmeters (8) and (9) 
described below, for the following reasons :— 

(i) The are drop usually varies somewhat during 
the conducting period, and it is generally necessary 
to determine the mean value in the oscillogram 
by planimeter or calculation. 

(ii) The anode current also is not constant 
during the conducting period, and hence, in cases 
where the variation of the arc drop is appreciable, 
it may be necessary to take a simultaneous 
oscillogram of the anode current, calculate point 
by point the product of volts x amperes, and from 
this calculate the mean watts loss per anode during 
the cycle. 

(iii) In addition to possible errors in these 
processes, errors may also be present in the 
oscillogram, since the oscillograph itself is seldom 
a precision instrument as regards its deflection 
per ampere. 

(6) Wattmeter and Valve—This arrangement, 
shown in Fig. 3, is ideal in theory. The are drop 
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has described a modification of scheme (6) which 
appears to be very successful. This is shown in 
Fig. 5. 

The magnetising current of the current trans- 
former causes the current fed to the current coil 
of the wattmeter to be below the theoretical 
value; but since the mean anode current as 
indicated by ammeter A is low by the same 
amount, the resultant error in are-drop value, 
providing the arc drop is fairly constant, is small. 

A second consequence of the magnetising 
current is that when the main anode current in 
the primary falls to zero, the secondary 
current changes, not to zero, but to a small 
negative value, and as the metal rectifier M will 















































not allow this to pass, the shunt resistance R; 
has to be provided. The value of R; must be 
fixed, within close limits, as a function of the 
magnetising reactance of the current transformer. 
Detailed calculations on this point, and an analysis 
of other errors present, are given in the original 
article. 
































secondary circuit is a true replica of the primary 


current J. The shunt supplies the voltage to 
overcome the resistance in the secondary circuit, 
thus relieving the current transformer of this part 
of its burden, and the current transformer supplies 
the voltage necessary to overcome the reactance 
in the circuit. The magnetising reactance of the 
current transformer should be high compared 
with the reactance of the secondary circuit, and 
this requirement is easily satisfied as the current 
transformers—of which there is a range to suit 
rectifiers from the smallest to the largest ratings 
per anode—have mumetal cores. 

With the connection shown, the wattmeter 
measures the power dissipated in the potential 
circuit in addition to the arc loss. Similarly, 
ammeter A measures the D.C. component of the 
current in the potential circuit as well as that 
in the main anode circuit. The requisite correc- 
































Main & 
/nterphase ss 
Transformers Switch for 
Changing 
3 . Wattmeter Scale Moving Cai! 
A is Ammeter 
& Shunt 
> > > 
$ = Fs Wattmeter r I 
t Voltmeter 3 T Current 
ee lz } Ff ‘ 3 i 3 Switch X Transformer 
Transformers ‘ +! | 8 Shunt 
ee {Non- 
~ > Inductive) 
Wattmeters i Kus! \ , ' ' 
ap ~<a Se, 
Anodes ie = il | l Anode Aectifier 
Rectifier ‘ U \ { ; 
we » rs 
Cathode Neon 
famp 
“THE ENGINEER” 
| of} 100 
U 150/1 
FIG. 4 Rectifying Valve Ammeter 
& Shunt 


FIG € 
tions, which have to be deducted from the watt- 


meter readings and added to the ammeter readings, 
can be readily calculated, and they can be checked 












































Wattmeter — c With the actual arrangement used it is stated by observing the initial readings of the wattmeter 
‘enieas ) that the useful range of load currents for a given anh pememation respectively when the main rectifier 
Rectifying a ang and ae Ry is 3: 1.15, operated without load on the D.C. side. These 
—s Anodes Rite in this range it appears that good accuracy | rections are very small, so small that they 
wai ere I w ‘ can be taken as constant at any given voltage. 
Pas Rectifier L a ) pls Botan H coal Aline a There are no other inherent errors. Tempera- 
Resistance Cathode ae cain ae = ao See’ te abh th 2K ‘ble ype ture variations, notably in the current coil of 
2 Se eee eee © problem Of! the wattmeter, are eliminated by the switch X, 
supplying the current coil of the wattmeter is by means of which ‘the ‘eadtinemmiiead. Ee nite tan 
Shunt Ammeter solved in a different way. This apparatus, the circuit momentarily while a reading is being an 
5 The resistance r, which has practically zero 
Load Cireuit @  ~ 
Fis. 3 Wattmeter A Rectifier 35 % 4 
‘ . = / P ¥ 
pater y aanaien' - tye watts divided by the mean { cane Ef transformer 30 7 
; practice, however, there are ee gt 
difficulties. Wattmeters for the full value of the a vA ye gt 
anode current are not obtainable ; simple current 25 Za ed 
transformers cannot be used, because the secondary = 4 BS 50°C , 
current would not be a true replica of the anode . pe we es 
current, due to saturation of the core by the D.C. Metal aside = 20> pF Bel 
component of the anode current; and schemes EB rectifier ae rs cs 78:2 VOLTS 
involving the use of an inductive shunt in place : = g 
of a current transformer result in excessive voltage } 3 15 = 
athode cme & hy 
drop. pe ia = > 
These difficulties have led to the development lacs. es 
of the methods which will now be described. Ammeter 10 
(7) ‘Indirect Wattmeter’’ Method§—In this com Ot 
arrangement, shown in Fig. 4, special double- he rE 
primary current transformers are used so as to @ 5 
balance out the D.C. components of the anode Fic. 5 
currents; the three wattmeters supplied from 
these current transformers measure the input] connections of which are shown in Fig. 6, has been 0 500 1,000 1,500 2,000 2,500 3,000 


power to the rectifier (plus the copper loss in the 
main transformer secondary, which has to be 
allowed for), and the are loss is the difference 
between this corrected input and the output 
measured by the instruments in the D.C. load 
circuit. 

This scheme has the disadvantage that, unless 
the test is performed at much reduced voltage 
—in which case the arc drop is not necessarily 
the same, and, indeed, the simpler methods (3) 
or (4) could be used—the arc loss is obtained as 
the small difference between two large quantities. 
In fact, this method appears to be in no way 
superior to an ordinary input-output test. 

(8) Lamm Arc-loss Wattmeter—A. U. Lamm|| 


§ Brown Boveri Review, Dec., 1931, page 369. 
|| Bulletin A.S.E., April 28th, 1939, page 229. 





in regular use in the B.T.H. rectifier test for a 
number of years and has proved very successful. 
Its advantages are : 


(i) Its accuracy is of a very high order; in 
fact, only two simple, constant corrections, 
which can be determined easily by either calcula- 
tion or test, have to be made. . 

(ii) It can be used over a wide range of currents, 
say, 10 : 1, without introducing appreciable error. 
(iii) Its accuracy is unaffected by practical 
variations of voltage or current wave form. 
Referring to Fig. 6, the current ratios of current 
transformer T and shunt S are made equal. The 
shunt thus injects a D.C. component of current 
into the secondary circuit, which neutralises the 
D.C. component in the current transformer 
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resistance-temperature coefficient, also helps to 
hold the resistance of the current circuit constant. 
The wattmeter is magnetically shielded, and has 
proved to be unaffected by stray fields of the 
magnitudes met with in works testing. The 
slight unbalancing of the anode currents due to 
the connection of the instrument in one anode 
circuit is small enough within the normal range 
of load currents to be of no consequence. 

Fig. 7 shows some arc-loss curves measured 
with the aid of the B.T.H. arc-loss wattmeter 
on a water-cooled steel tank rectifier. 





primary. In consequence, the current 7 in the 








It will readily be seen that accurate data such 
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as that illustrated in Fig. 7, which can be quickly 
and easily obtained whenever a change of design 
is made, has great value in enabling both the 
efficiency and the reliability of rectifiers to be 
progressively improved. 

Are Loss of Grid-controlled Rectifiers —Fig. 8 
shows a modified arrangement which can be 
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used to prevent overloading the potential coil 
of the wattmeter when measuring the are loss 
of a rectifier working with its firing much delayed 
by grid control. Corresponding arrangements 
can be applied to method (5) or method (8). 
However, for the great majority of grid-controlled 
rectifiers it is sufficiently accurate to measure 
the are loss when working with practically no 
delay of firing, using the simpler methods shown 
in Figs. 2, 5, or 6. 


COMPARISONS WITH ROTATING MACHINE 
EFFICIENCIES 


In all efficiency comparisons between rectifier 
equipments and rotating machines it is necessary 
to make sure whether the rotating machine 
efficiency includes the stray loss, or whether it 
is an efficiency by “summation of measured losses,’ 

, exclusive of stray loss. Aceording to B.S.S. 
369-1927, the stray loss, i.e., the loss in excess of 
the measured losses, for constant-speed machines 
rated on a load-plus-overload basis, is taken as 
follows :— 








Stray loss in percentage of 
rating. 

Load in terms of full load ...| 2/4 3/4 | 4). 4 5/4 
D.C. motors and generators : | 

Uncompensated .-| 0-5% | O- 1-0% |; 1°26% 

Compensated 0-25 0- | O-5 =| 0-625 

Graded air-gap type... 0-625 | 0- | 0-625 | 0-625 
Induction motors (polyphase)) 0-25 | 0- | 0-5 0-625 
Synchronous motors (poly- 

phase)... i Nil NT “NR Nil 
totary converters : 

50 eycles 0-30 | 0-45 0-60 0-75 

25 cycles . 0-2 0-3 0-4 0-5 
Motor converters : 

50 eycles 0-5 0-75 1-0 1-25 


In the case of rectifier equipments, the only 
‘stray loss is that in the transformer, which has 
been allowed for by measurement and is in any 
case relatively small. The efficiencies of rectifier 
equipments, when determined by the methods 
recommended above, are therefore those actually 
obtained in service at the same steady value 
of load (after allowance has been made for losses 
in connections, if appreciable). 

On fluctuating loads the “all-day ”’ efficiency 
of any electrical apparatus is, of course, appre- 
ciably lower than the efficiency at a steady load 
of the same average value, because the copper 
loss is greater than on the steady load. 








Non-stop BuriLtpinc.—Certain Government building 
contractors, states the Cement and Concrete Association, 
are introducing a new technique in winter-time building 
to counteract the limitations imposed by the black-out 
and weather conditions. Part of the programme on 
which these contractors are engaged includes urgent 
building work which is being carried out through the 
winter months. Large canvas screens are being used to 
protect the workmen from cold winds, retain the heat in 
the building, and enable construction to be carried on 
right through the hours of darkness. Hot water pipes 
are laid throughout the building to keep the atmosphere 
warm and help the rapid hardening of the concrete as it 
is placed. Steam jets are played on the aggregate to 
keep out the frost while the water is heated to maintain 
it at the correct temperature for concreting. This building 
technique, which is stated to be new on this side of the 
Atlantic, is eliminating stoppages resulting from bad 


L.N.E.R. New 2 


OLLOWING the success of the L.N.E.R. ‘* Green 
Arrow ”’ 2-6-2 type, V.2 class engine, the demand 
has arisen for a lighter engine of similar design suitable 
for working over sections of the line where the 22 tons 
axle load of the V.2 class engine is prohibited. To 
meet these conditions the first of two new 2—6—2 type 
V.4 class engines has recently been completed at 
Doncaster works to the designs of Sir Nigel Gresley. 


-6-2 Type Engine 


>- 


modern features built during the last twenty years 
have been of large size and power. The V.4 engine 
is of medium power and incorporates such features 
as high boiler pressure, high superheat, three cylinders, 
long valve travel and “ Gresley ” gear, which have 
been successfully developed in the larger engines. 

In the past the design of engines of medium weight 





and power to run on lines other than main lines has 








‘L.N.E.R. 


The total route mileage of the L.N.E.R. is 6414 miles, 
but the “ Pacific ’’ and V.2 class engines are only 
allowed to run over 2752 miles. The new V.4 class 
engines with their 17 tons maximum axle load will 
be permitted to run over an additional 2248 miles, 
making a total of 5000 miles. 


Most of the new L.N.E.R. engines embodying 








2-6-2 LOCOMOTIVE 


frequently been influenced by the length of existing 
turntables. The policy of the L.N.E. Railway has 
for some years been to replace the older small turn- 
tables by larger turntables of modern design, and 
in consequence it has been possible to introduce longer 
engines, embodying the features referred to above, 
with economical results. 
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weather and enables a 24-hour day to be worked. 


PARTICULARS 


OF L.N.E.R. 





eh EET a gt be, = gi 
6-2" 6-3" 7-3” ra co oy _— e-3" | G2 ] e-11" 4-1 
foe ee ad ie ae icon lt Coker | 
OK IS ENR MR RE A ee a= Tee teal ee so ey mn) 
Tr. ¢. c.. 6. a G, SE: : a I, ¢. , ¢ 
18-12 17-0 16-8 16-10 22-0 22-0 21-12 11-0 
527.-0€ 93 T.- 26. 
Te | 
SS: : 
| ' “s\ Coal 6 Tons \--, 
‘ i a ‘ ‘ 
|_| Water 3500 Galls. ~~ | 
a T “is 
5’- 33/4” 6-0" 7-0” 
~<  eee - 
13’- 0° 
ee TEE ee oe Ee pe 
ae See 
T. I. Ts 
14-0 14-0 14-15 + 
THE ENGINEER 49T -15€ 
Grate : Two Ross pop safety valves 3in. diameter : 
Length on slope 4ft. 9 fin. Working pressure . , 250 Ib. per square inch 
Width ae 5ft. 11 fin. Axles : Dia. Length. 
Grate area ... 28-5 square feet ee : 
Journals, Pony ... 64in. 9in. 
Fire-box, height of crown rane eit. Coupled S}in. din. 
Phmey ring : sft. 9i Trailing Shin. 10in. 
ons 5ft. 9in. Cr les 
Back : ft. 11 fin. “Owtkae Sin. 5fin. 
Interior length at top : 6ft. 6}in. Taaide:: Shin. 6in. 
Interior width at boiler centre. 4ft. 4}in. 
Thickness of copper sai : Coupling pins : 
Sides and back ts in. ; Leading 4}in. 3hin. 
Tube plate igin. and I}in. Driving 6in. 4hin. 
Boiler : Trailing 4in. din. 
Outside length of fire-box overall ft. 1gin. ‘aa 5 
Outside length of fire beer at bottom  5ft. 6in. PRFIRS : . ye if _ ide di > Ti ‘ 
Outside width of fire-box at bottom  6ft. 9in. Pepe. bevel: 10 j, in. long free, 54in. outside diameter, Timmis 
Maximum diameter of barrel ... 5ft. 4in. seculon : : : as : 
Thickness of pasvel oleae 19/s9in. and 17 /g9in. sa se ornate, laminated, 5in. wide, jin. thick, 9 plates 
"hick : ) . Li . 6in. centres 
Senree Sree Pee icin. Trailing wheels, laminated, 5in. wide, jin. thick, 9 plates, 4ft. 
Tubes, small : peace 
Material Steel : ‘ 
Number 143 Brakes ek BOTS DE aR gT aa one y s ye a 
Diameter outside 12in. Cylinders Ragen, “ iar e 
Thickness ... .. 11 L.W.G. ; : 2 na ate es 
Tubes, superheater aj’ : sepsis aac 
Number ; &: 22 — js 
Diameter outside 54in. peared Pp 
Thickness ... . 5 /gein. Ed sam sake. fit tte 
Length between tube plates 13ft. 6in. ~ preaiadte Mader ; 
Maximum valve travel 64yin. 
Heating surface : : 
Fire-box 151-6 square feet Steam lap : : 
Tubes... .« 884-3 square feet Outside cylinders ... ljin. 
FI 408-2 : feet Insid lind 1ffin 
ues ... -2 square fee nside cylinder : 
Total evaporative heating ‘surface. 1444-1 square feet Exhaust la : Nil 
Superheater : Cut-off in full gear Py. 70 per cent. 
Number of elements... 22 Tractive effort at 85 en cent. boiler pen 
Diameter iaside.. 1-244in. pressure ... 7,4 : 
Heating surface... .. 355-8 square feet Total adhesive weight <e 108,752 tb. 
Total heating surface 1799-9 square feet Adhesive weight /tractive effort 3°96 
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In order that the V.4 class engine might conform 
to the limits imposed on secondary lines by the engi- 
neers, various methods were adopted to reduce weight, 
such as the use of 2 per cent. nickel steel for the boiler 
barrel and the extensive substitution of fabricated 
construction in place of steel castings for such parts 
as the drag-box, main frame stays, and the boiler 


supports. Weight has also been saved in the lighter 
construction of the footplate and its supporting 
angles and brackets. The resulting weight of the 
engine in working order is 70 tons 8 cwt., compared 
with 93 tons 2 ewt. of the V.2 class, 

The three cylinders, 15in. diameter by 26in. stroke, 
together with the smokebox. saddle, are a monebloc 
casting weighing 44 tons. The piston heads and rods 


been used extensively on the Continent and in 
America, it will be the first to be fitted on a British 
railway. The two engines will afford a valuable means 
of carrying out comparative tests of the efficiency, 
maintenance cost and general reliability of steel and 
copper fire-boxes of the wide type. 

In connection with the fitting of this siphon, it is 
interesting to note that a longitudinal midfeather was 
fitted to copper fire-boxes of engines designed by 
Mr. J. J. Cudworth for the South-Eastern Railway 
as far back as 1857—see sketch. As the midfeather 
extended to the fire-box back plate, two fire-holes 
were necessary, but the principle involved was the 
same as that of its modern counterpart. 

A transverse midfeather across the centre of the 





are an integral forging of class ‘“‘C ”’ steel and drive 
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fire-box was fitted on thirty 0-6-0 type engines built 
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Fire-Boxes OF S.E.R. ENGINE OF 


the centre pair of 5ft. 8in. diameter coupled wheels 
by nickel-chrome-molybdenum steel connecting-rods, 
7ft. long. The coupling rods are of class “‘ C ”’ steel. 
The whole of the revolving and 40 per cent. of the 
reciprocating masses are balanced. The reciprocating 
balance of the inside engine is in the driving wheels 
and the revolving balance in the extended webs of 
the built-up crank axle. The reciprocating balance 
of the outside engine is equally distributed between 
the coupled wheels, together with the respective 
revolving balance. The journals of the coupled wheels 
are 8}in. diameter and 9in. long, lubricated by means 
of a Wakefield six-feed mechanical lubricator, and 
are provided with Armstrong oiler pads in removable 
trays. Piston valves, 7in. diameter, are fitted, the 
outside valves being actuated by Walschaerts valve 





frame stays are also fabricated. 








1857 AND G.N.R. 1851 


ENGINE OF 


by Messrs. E. B. Wilson and Co. for the Great 
Northern Railway to Mr. Sturrock’s design as early as 
1851—see sketch. In 1860 twelve 2-2-2 type engines 
were built by Kitsons, Sharp Stewarts and Robert 
Stephensons to Mr. Sturrock’s design, having longi- 
tudinal midfeathers similar to those used by Mr. 
Cudworth on the South-Eastern Railway. On other 
railways other forms—like Drummond’s cross tubes 
on the L. and S.W. Railway—have been fitted from 
time to time. 

The V.4 class engine is fitted with vacuum brake, 
two 2lin. diameter cylinders operating blocks on the 
trailing side of each coupled wheel. 

The tender is of especially light construction, the 
tank being completely welded; the drag-boxes and 


universal centre bearing on the longitudinal centre 
line above the centre of gravity of the car body. 
This virtual support permits sufficient universal 
swivel action of the truck relative to the car body to 
account for all operating conditions, and the springs 
together with the positioning linkage co-operate 
to achieve the desired vibration isolation. The actual 
car support, however, is at two points on either side 
of the car centre line, with a third attachment 
between the truck and the car body below the floor 
level. The desired motions are provided by flexure 
of the support system, suitably positioned and 
restrained. In the early models mechanical linkage 
and pivoted support arms provided the universal 
swivel action. In the present form, all motions 
between the truck and car body occur solely through 
elastic flexure, leading to an extremely simple 
lightweight truck and suspension system. The 
practicability of the above-gravity suspension system 
has been convincingly demonstrated in trial runs 
of a two-car experimental unit. 

The Santa Fe, the Great Northern, and the Burling- 
ton railways each contracted for a de luxe type 
coach incorporating the above-gravity suspension 
system and skin-stressed lightweight body structure. 
The specifications require that the cars be built 
for unrestricted interchange service, although it is 
understood that one car with the new suspension 
system when coupled in with standard equipment 
is subject to end reactions which alter the performance 
of the spring system. Consequently, the three 
railways have agreed for a test period to keep the 
three cars together in road service in order that the 
middle car of the group can function in a repre- 
sentative manner. 








Sixty Years Ago 


THe CunarpD Liver “ Servia ” 

On March Ist, 1881, the Cunard liner * Servia ” 
was launched from the Clydebank yard of J. and G. 
Thomson. Describing the proceedings in our issue 
of March 4th, we commented upon the rapidity 
with which the size of merchant vessels had increased 
within recent years. The “ Arizona,” of 5147 tons, 
had been considered a remarkably large ship only 
two or three years previously. She was, however, 
quickly followed by the “ Orient,” of 5386 tons ; 
the ‘‘ Austral,’’ of 5500 tons, and the * Alaska,” of 
6250 tons. The “Servia”’ represented a big jump 
forward, her tonnage being 8500. Both as regarded 
her tonnage and her length—530ft.—she exceeded 
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L.N.E.R.—Comparison Between V.2 and V.4 Locomotive Boilers 
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gear, the suspension of the radius rod being arranged 
to accommodate the reversing shaft in the limited 
space available between the leading coupled and 
driving wheels. The inside valve is operated by the 
“Gresley ” gear, which is now fitted to nearly 700 
locomotives on the L.N.E. Railway. 

The leading pony truck is of the standard L.N.E.R. 
double-swing link type, allowing a translation of 
4}in. on either side of the centre line. The trailing 
carrying wheels are fitted with Cartazzi axle-boxes 
having slides with an inclination of ] in 10. These 
arrangements, together with the short rigid wheel base, 
permit the engine to negotiate a 4-chain curve. 

The boiler is of the same general design, but of 
smaller proportions, as that fitted to the ‘‘ Pacific ” 
and V.2 class engines. The maximum diameter of 
the barrel is 5ft. 4in., tapering to 4ft. 8in. diameter at 
the parallel front end course. The tapered course of 
the barrel is fitted with a steam collector immediately 
behind the dome, steam passing to the slide valve 
type regulator through a series of transverse slots, 
jin. wide, in the barrel plate. The superheater 
header is of the Superheater Company’s “ AX ” type 
with isolated saturated and superheated compart- 
ments and ball joint type elements. The working 
pressure of the boiler is 250 lb. per square inch, at 
86 per cent. of which the tractive effort of the engine 
is 27,420 lb. 

The first engine is fitted with a copper fire-box and 
copper stays. The second engine, which is to be put 


into traffic very shortly, has a steel fire-box, which is 
of completely welded construction except for the 
rivets passing through the foundation ring. This 
fire-box is fitted with a single Nicholson thermic 


siphon. 


Although the Nicholson thermic siphon has 





The general particulars of the engine and tender 
are shown in the table and diagram. Particulars of 
the V.2 engine are given for comparison. The designs 
for the V.4 class engine were prepared before the out- 
break of war and the engines would have been built 
for service last summer if the materials had then been 
forthcoming. 








“* Pendulum’’-Suspension Coaches* 


ACCORDING to a recent announcement, three cars 
of the new “ pendulum ” or above-gravity-suspension 
type are soon to be tested in road service on the Santa 
Fe, Great Northern, and Burlington railways. 
Ideally, the above-gravity suspension hangs the car 
above its centre of gravity on an imaginary longi- 
tudinal axis which is allowed all necessary vertical 
and lateral movement against soft spring restraints. 
The wheels follow the rail irregularities while the 
body floats about a central position. In taking 
curves above superelevation speeds, the outward 
force acting on the centre of gravity causes the body 
of a conventional car to roll outward on the truck 
springs, adding to the discomfort of passengers. 
However, with the car supported above its centre of 
gravity, the outward curve force rolls the body in 
the direction for comfort, pendulum-wise. The 
original designs and the subsequent modifications 
adhere to a basic ideal car mounting in which the 
car is elastically supported at each end on a virtual, 





all other merchant vessels previously built, while as 
regarded engine power—10,500 I.H.P.—she surpassed 
anything afloat. From the naval architect’s point 
of view, she was doubly interesting by reason of the 
fact that she was built of steel. She had a double 
bottom and was divided into nme water-tight com- 
partments according to the Admiralty’s require- 
ments for war purposes. We noted particularly that 
all her frames and beams as well as her keel had been 
riveted by Twedall’s hydraulic riveter. She had 
four decks and a promenade. In order to resist the 
impact of heavy seas all the deck-houses and fittings 
were of iron and were strongly riveted to the steel 
deck below. The ship was fitted with three masts 
which would carry “a good spread of canvas.”” The 
propelling machinery consisted of three-cylinder, 
compound surface condensing engines, steam being 
supplied by seven boilers, all made of steel. The 
propeller weighed 38 tons, and was made of Vickers 
steel. It was expected that the ship would have 
a speed of 17} knots. ... The extensive use of steel 
in the “ Servia’”’ represented a considerable degree 
of boldness on the part of her owners and builders. 
Steel was still a suspect material in many quarters. 
It was found to give perfect satisfaction in many 
cases, but at odd times it would fail through brittle- 
ness in an inexplicable manner. A very noticeable 
recent instance had been the failure under hydraulic 
test of the steel boilers of the Russian Imperial 
yacht “Livadia.” The plates cracked during the 
test and the boilers were rebuilt in iron. 








Licut Scrap.—The crashing of aeroplanes and the 
salvage of the scrap has created problems of classification, 
the quality of which, a correspondent in The Machinist 
suggests, might be determined by chemical tests. Three 
solutions are recommended as sufficient to identify the 
light metal alloys when in serap form: No. 1, 30 per cent. 
nitric acid solution in water; No. 2, 20 per cent. caustic 
soda solution, and No. 3, 5 per cent. hydrochloric acid 
solution in water. Solution No. 1 produces a positive 
reaction only with magnesium base alloys of the Elektron 
type. A drop of this solution placed on a perfectly clean 
surface of such alloy will produce a pronounced white 
colouration after afew minutes. This test is quite suitable 
for the identification of magnesium base alloy scrap. 
The alloys aluminium-silicon and aluminium-magnesium- 
silicon are indicated by a greyish-brown colouration with 
No. 2 solution. Pure aluminium is indicated when no 
etching reaction is obtained with Nos. 1 and 3 solutions. 
If a drop of No. 2 solution produces a black stain, the 
alloys containing copper (aluminium-copper and alu- 
minium-copper-zinc) are indicated. If on wiping off 
the remaining caustic soda solution a drop of No. 3 
solution removes the black stain, the scrap tested belongs 





* Abstract from Electrical Engineering, January, 1941. 





to the group aluminium-copper-zinc. 
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BUSINESS MEN AND CIVIL SERVANTS 


AT a venture, not two score of our readers have 
read the full report of the recent debate in the 
House of Lords on the Civil Service which has 
attracted so much. public attention. We do not 
hlamethem. Unless they are interested in the gentle 
art of being rude gracefully and politely, and with 
wll the decorum that is proper to their Lordships’ 
House, there is nothing to gain by the careful 
study of a debate that was as short in sustained 
argument as it was long in the wind. It was 
opened by Lord Perry, chairman of Ford’s, in a 
written and read speech sparkling with sarcasm 
and directed against the Civil Service. In it 
the noble Lord contrasted the efficiency of business 
men with the dilatoriness and fear of responsibility 
of permanent officials. Lord Cecil supported what 
he considered “ an extraordinarily interesting and 
valuable contribution to our debates”’; but he 
felt himself bound to point out to the noble Lord 
that in the last war “on the whole the record of 
business men in public administration was not 
good.” On that we shall have a word or two to 
say. Lord Addison expressed the view “ that the 


constitution and the habitual methods of work of 
our permanent Civil Service are not adapted to 


;}a business man may do. 


7| to do nothing rather than incur it. 





the rapid discharge of responsibilities called for 
in wartime,’ but he thought that we had not 
yet got the proper method of employing the experi- 
ence and methods of business men in association 
with the Civil Service. Lord Barnby challenged 
Lord Cecil’s criticism of business men in the Great 
War, and then the Lord Chancellor (Viscount 
Simon) fell upon Lord Perry and scarified him 
with forensic skill. He defended the permanent 
officials, contrasting their work with that of business 
men in terms which a skilful barrister for the 
defence would have had no difficulty in exhibiting, 
in fact, as-a condemnation of Civil Service methods 
in business affairs. Lord Perry bowed to this 
blast and withdrew his motion, its principal 
purpose having been achieved. 

The debate made it clear that there are sound 
political reasons why the Civil Service should 
be as it is, but it did nothing to remove the general 
opinion that as an organisation for the rapid 
execution of work of a business kind it leaves 
everything to be desired. It does not take 
responsibility because it is not allowed to do so, 
and because it will get rapped over the knuckles 
in Parliament if it makes a mistake. Hence it 
never runs any risks. It is not, as Lord Simon 
admitted, allowed to balance gains against losses as 
It must make sure that 
If there is a risk its business is 
It hems itself 
in behind an entanglement of protective devices 
to save its own skin, whatever may befall. 
Naturally, circumlocution and delay prevail and 
they are anathema to business men, like Lord 
Perry, who are used to making quick decisions 
and carrying them out promptly. If, and examples 
are not few, business men have failed in Govern- 
ment organisations, it is because the whole method 
is contrary to their way of life. They could not 
adapt themselves to Civil Service methods. They 
kicked against the pricks. They were bored by 
the unending exchange of notes and comments, 
by the dilatoriness and absence of the kind of 
system in which responsibility is decentralised, 
to which they are accustomed. But it is not a fact, 
quite the opposite, as Lord Cecil apparently 
believes, that business men were a failure as 
Government administrators during the last war. 
There are numerous examples to the contrary. 
Indeed, we say without hesitation that when the 

war had got into full swing it was the Depart- 
ments controlled by men of experience brought 
in from the outside which did the best work and 
to whom the smoothness with which the supply 
of munitions ultimately ran was ultimately due. 
Mr. Lloyd George gave them power and they 
used it admirably. In the present war the same 
success may be seen. Business men—it would 
be invidious to name names—are being employed 
in many important posts, and it is to them that 
we owe in no small measure the acceleration 
in the rate of munitions and war material pro- 
duction which has astonished the world. Where 
the business man is allowed—that is an important 
condition—to override the permanent official, 
things can be done quickly. Unfortunately, 
that condition does not always prevail. In the 
realm of engineering our attention has been 
directed to many cases in which permanent 
officials without an iota of technical knowledge 
attempt to control technical men and settle 
technical questions. Needless to say, the result 
is foolishness. A junior engineer will know more 
about the technical side of a problem than a senior 
permanent official. The wise official will let him 
have his way ; unfortunately, too many of them 
are unwise in the ways of business and too wise 
in the ways of the Service, too resolved to use 
their authority, and, since responsibility must be 
avoided, too careful in the provision of protective 
barricades. 

When a country like Great Britain goes to war 
it has to employ all the devices and organisations 
which have served it during years of peace. 
It cannot change over night. It cannot suddenly 
throw overboard the methods to which it is accus- 
tomed. It cannot alter the traditional attitude of 
mind of permanent officials. A mountain of 
additional wurk falls upon them. Staffs have to 
be enlarged; new offices in new and strange 


there are no losses. 





quarters have to be provided. A small army of 
officials turns into a vast host. Small wonder 
that the Civil Service shows the strain and that 
such criticisms as those made by Lord Perry 
are justified. Gradually, as the war proceeds, 
improvement takes place. Men with special 
qualifications are engaged and by degrees the 
methods of permanent officialdom are overlaid 
by business methods. The pity is that this cannot 
be done more quickly ; that the Cabinet does not 
recognise at once that in certain matters, and 
particularly technical matters, experts should 
be allowed not only to advise, but to act. Think 
what delays and expenditure might have been 
avoided if, when war was imminent, a Council of 
Engineers had been set up to give advice on 
organisation and method, and how output might 
have been accelerated if all the petty delays and 
irritation of a redundant bureaucracy had been 
got rid of by the introduction of sound business 
methods in engineering contracts and affairs. 


A Canadian Lead 


THE creation within the R.A.F. of a new Tech- 
nical Corps to include the officers and men respons- 
ible for the exceedingly important engineering, 
armament, and signals duties, was announced 
nearly two years ago. Experience had shown, so 
the official statement ran, that in a modern air 
force, with its complicated equipment, it was not 
practicable to provide a body of officers capable of 
undertaking equally the duties of pilot and tech- 
nician. Future entrants to the Corps would be 
university graduates, preferably those with honours 
degrees in engineering or natural science, or those 
who, in addition to having had experience in engi- 
neering works, had attained a degree of education 
approaching that level. Men without workshop 
experience would be given it on entry. Ability to 
fly as a pilot was not essential, though it would be 
natural that preference should be given to those 
who had already flown in University Air Squadrons 
or in the R.A.F. Volunteer Reserve. 

While welcoming this step, we pointed to 
the analogy with the Corps of Royal Engineers, 
and stressed the vital need of attracting from 
the very start able and ambitious young 
engineers who in thus joining the Air Force 
would look to attain in due course to 
positions of honour and responsibility. To gain 
this desirable end, it was argued that no better 
start could be made than to appoint a Chief Engi- 
neer of high rank in the R.A.F. who would, by his 
personality and known achievement, act as a 
magnet to the type of men it was desired to attract. 
As we were glad to recognise at the time, the Royal 
Canadian Air Force had already moved in this 
direction in creating the position of Chief Aeronau- 
tical Engineer. The Canadian Government has 
now gone still further—the distinguished officer 
holding the post of Chief Aeronautical Engineer is 
to be a full member of the Canadian Air Council as 
“Member for Aeronautical Engineering.”’ We are 
not aware of the reasons which led the Canadian 
Government to take this action, but it may be 
that the picture of a Council gathered around a 
table to consider plans to render even stronger the 
fighting efficiency of such a technical arm seemed 
somehow incomplete without there being present 
at least one member possessed of engineering educa- 
tion and experience. The first of the British 
nations to remove such an anomaly is Canada, and 
it is to be hoped that the senior partner will not 
fail to take note of what has been done. The 
bearings of this action by the senior Dominion 
will be closely watched by the Air Forces of the 
other Dominions in Australia and South Africa. 

Since we last wrote on this subject, war has 
come, and although the immediate value of a 
Technical Corps to the Royal Air Force of to-day 
is easily seen, it is useful to consider, even in these 
days, its possible influence on the Air Force of the 
future. At present, almost the whole of the 
Government’s scientific and technical staffs engaged 
on research and development in aeronautics is 
civilian. Will they in future years be drawn from 
the new Corps or will they continue civilian? In 
view of the highly specialised knowledge required 
of those engaged on research and the long period 
for which they are often required to explore a 
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single important problem, it will without doubt 
be best for a civilian staff to be used for research 
duties ; but for the work of technical development, 
the application to practice of the results of that 
research, there is much to be said for using officers 
drawn from the new Corps. Any such considerable 
rearrangement as this might lead not unfittingly to 

‘research duties being entrusted to a civilian 
research department, such as the D.S.I.R., long 
accustomed in the nature of the case to the manage- 
ment of a research staff and able to provide wide 
opportunities for promotion. Such, it may be 
pointed out, is the plan already in force in America, 
as well as in Canada and in Australia. 


In our previous reference to this subject we sug- 
gested that it would be wise for the authorities to 
consult the Councils of the Royal Aeronautical 
Society and of the other institutions concerned 
with aeronautical “engineering, armament, and 
signals.” We are not aware how far this has been 
done, but to leave aside this simple precaution or 
to proceed on any scale to recruit men into the new 
Corps in advance of the appointment of its Chief, 
might well endanger the standing of the Corps from 
its birth. The engineering profession will support 
the new Corps the more heartily when it is seen 
that steps are being taken to safeguard in this way 
its future position and status. 








Institution of Mechanical Engineers 


o—_———_ 


A* a meeting of the Institution of Mechanical 
4% Engineers last Friday, February 21st, the 
annual report of the Council was presented and 
unanimously adopted. The following extract from 
the report reviews the activities of the Institution 
during 1940 :— 

Despite the necessary restrictions imposed by 
the war, a large measure of the ordinary peacetime 
functions of the Institution has been successfully 
maintained. The Institution building has been 
kept open throughout the year, and the library and 
reading room have’ been largely used, and in several 
respects the library showed that still greater use 
was being made of its services. 

The number of applications for membership has 
steadily grown. The elections into all classes 
during the year brings the total to over 14,000, 
showing a net increase of 546 on the total at the 
end of 1939. Examinations were held as usual in 
April and October, and the number of candidates 
on each occasion approached normal figures. The 
April examinations were unique in that certain 
candidates were examined in His Majesty’s ships 
at sea, and in the field in the actual theatre of war 
in France. The examinations in this country in 
October were held whilst air raids were in progress. 
It is of interest to record that the number of candi- 
dates following courses leading to the National 
Certificates and Diplomas in Mechanical Engineer- 
ing shows but little sign of diminution. 

With the necessary decrease in the number of 
meetings, both at the Institution and the branches, 
the Council felt it was of the greatest importance 
that publications should be maintained as regularly 
and adequately as circumstances permitted. 

The Council have adopted the policy of holding 
one general meeting a month in the early afternoon 
for the presentation of technical papers and for the 
purpose of giving members the opportunity of 
gathering together. The meetings have been well 
attended, considering the circumstances, and the 
discussions of a high order. In the absence of the 
usual social functions, such as the annual dinner, 
informal luncheons were arranged to precede some 
of the general meetings. The specialised groups 
have also played their part in co-operating to 
secure adequate discussion of papers falling within 
their particular purview. 

The war has necessarily reduced the Institution’s 
research activities, and the work of one Committee 
in its exploratory stage and of another already at 
the end of its experimental work, has been post- 
- poned till hostilities cease. On the other hand, one 
Committee has continued its work almost as usual, 
and its second report is ready for publication, 
while another has finished its work and presented 
its final report. Subsidised individual researches 
in university laboratories are progressing satis- 
factorily. 

Work in connection with the National Service 
Register has been continuous throughout the year, 
and the Institution has been instrumental in filling 
many important posts in the Services, in Govern- 
ment, Departments, and in industry. 

At the request of the Board of Education and the 
Service Departments a scheme has been arranged 
in co-operation with the Institutions of Civil Engi- 
neers and Electrical Engineers for technical instruc- 
tion for engineers temporarily serving in His 
Majesty’s Forces. 

An informal scheme, which has the official 
approval of the Ministry of Labour and National 
Service, has been inaugurated to assist boys leaving 
secondary and public schools to fill in the period 


special short training courses in engineering work- 
shops. Engineering employers have responded 
very generously to the approach made to them to 
provide places, and advantage of the facilities pro- 
vided has been taken by a good number of boys. 

The Council appointed Mr. C. W. J. Taffs as 
assistant secretary of the Institution. Mr. Taffs 
joined the Institution staff in September, 1921. 
The Council regret that owing to ill-health Mr. 
Frank W. White, who had been a member of the 
Institution staff since 1903, was compelled to 
relinquish his appointment as chief clerk. Mr. 
White will be missed by a very large number of 
members with whom he came in contact, especially 
in connection with the Summer Meetings. Ten 
members of the staff are on war service, either with 
the Forces or on work of national importance. 

When the Emergency Powers (Defence) Order 
for the compulsory registration. of engineers in the 
Central Register of the Ministry of Labour and 
National Service came into force last July, the 
great majority of the members of the Institution 
who were available had already registered. A 
certain number of forms was received after the issue 
of the Order, but they related mainly to members 
who were in key positions, and consequently not 
available, or were actually in Government service. 
The majority of the members are, of course, 
directly engaged on armament work in private 
firms, but it is of interest to note that at least 16 per 
cent. are either serving in His Majesty’s Forces or 
in Government Departments. 

At the meeting itself, the President opened pro- 
ceedings by announcing with regret the deaths of 
several members, including Dr. Hele-Shaw (a 
Past-President and Hon. Life Member), Professor 
Haigh, and Mr. James Brown, and asked members 
to stand for a few moments in respect to their 
memory. It was then announced that Sir John 
Thornycroft had been elected an Hon. Life Member. 
The President next proposed the adoption of the 
annual report of the Council, and when that busi- 
ness had been disposed of called upon Major 
Gregson to make an appeal on behalf of the Bene- 
volent Fund. 

The secretary announced the election by ballot 

of the following members of Council :—Mr. W. A. 
Stanier, President ;- Mr. H. L. Guy and Professor 
Andrew Robertson, Vice-Presidents ; Mr: O. V. 8. 
Bulleid, Wing Commander T. R. Cave-Browne- 
Cave, C. Hinton, Engineer Vice-Admiral Sir George 
Preece, Professor Dempster Smith, Mr. W. Mitchell 
(members) and Mr. W. H. Evans (associate 
member). 
Mr. .Asa Binns, the retiring President, then 
asked Mr. Stanier to occupy thé presidential chair, 
and pointed out that he was the latest of a great 
succession of locomotive engineers who had 
occupied it, beginning with George Stephenson, the 
founder of the Institution, and having as repre- 
sentatives in the last ten years Lieut.-Colonel 
Kitson-Clark and Sir Nigel Gresley. Mr. Stanier 
in taking the chair said that he hoped the work 
of the Institution would go on increasing and that 
he would endeavour to follow the example of his 
predecessors. Mr. L. St. L. Pendred and Dr. 
Dorey then proposed and seconded a vote of 
thanks to the retiring President, which was 
accorded with acclamation. Mr. Asa Binns, in 
reply, paid a tribute to the untiring service of the 
Institution staff. 

A paper, entitled “The Mechanical Require- 
ments of the Royal National Lifeboat Institution,”’ 
was presented by Lieut.-Colonel P. H. Johnson, an 





led to a lively discussion of the requirements for 
carrying loads over loose or unstable surfaces, in 
which the importance of low ground pressures and 
the desirability of preventing the breaking up of 


the surface was brought out. Suggestions were 
made as to possible new uses for the girder track 
described in the paper. 








Obituary 





SIR ALLAN SMITH 


Many engineering employers will learn with 
regret of the death, on Friday of last week, at his 
home in Hampstead, of Sir Allan Smith, who for 
many years was the Chairman of the Management 
Board of the Engineering and Allied Employers’ 
National Federation. Sir Allan was a graduate of 
Glasgow University, and after getting his M.A. and 
leaving the University qualified as a solicitor. 
Quite early in his career he became professionally 
associated with the Engineering and Allied 
Employers’ National Federation. During the 
next quarter of a century he made his mark in 
industrial negotiations: and occupied positions of 
increasing importance in the Federation. After the 
outbreak of the last war in 1914 he took a leading: 
part in accelerating the output of shells and fuses, 
and he it was who negotiated with the engineering 
trade unions the Shell and Fuses Agreement, which 
was instrumental in increasing the output of 
munitions. He was appointed by Lord Kitchener, 
who at that time was Secretary of State for War, 
to be a member of the War Office Armaments 
Output Committee, and not long after receiving 
that appointment he was further nominated as a 
member of over thirty Government Committees 
and Commissions which were set up by the 
Admiralty, the War Office and the Ministries of 
Munitions, Reconstruction and Labour. During 
very many months Allan Smith devoted almost all! 
his time, voluntarily, to the prosecution of the war 
in the service of the Government. For his many 
services he was created K.B.E. in 1918. In the 
following year he entered Parliament and was the 
Unionist Member for South Croydon until 1923. 
In the previous year, 1922, there was a serious 
dispute in the engineering industry, which was con- 
cerned with the freedom of management, and which 
caused the Employers’ Federation to declare a 
lockout. Alongside that memorable dispute with 
the engineering trade unions were many agree- 
ments which Sir Allan Smith negotiated. In 1924 
it was he who provided the industry with new 
facts for the settlement of wages claims, by pre- 
paring for the first time information concerning 
selling prices and production costs of engineering 
manufactures, which were applicable to the 
industry as a whole. At a later date that informa- 
tion was added to and in 1927 it was issued by the 
Federation in a pamphlet entitled “ Thirty Years 
of Conciliation.” Sir Allan continued in office as 
Chairman of the Management Board until on 
medical grounds he decided to retire in 1934. He 
will long be remembered by both masters and men 
as a man of exceptionally strong character. In 
his numerous addresses to trade unions he was 
straightforward to the point of bluntness. He 
rarely sought to conciliate Labour by smooth 
words, ‘but relied on its acceptance of facts placed 
before it with masterly clearness. He gained the 
respect of the workers as a stalwart, but scrupu- 
lously clean, fighter. There can be no doubt that 
by his logical method of handling disputed ques- 
tions he did an incalculable service both to labour 
and to employers. By removing obscurities he 
paved the way to better mutual understanding and 
the peace that resulted from it. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


EQUALITY OF OPPORTUNITY 


Str,—Most people will agree with thé bulk of 
your remarks in your article on page 114 of THE 
ENGINEER for February 14th about “‘ Equality of 
Opportunity.” 

In this connection the letter on ‘‘ Engineers and the 
Future,’ published in the same issue, has a bearing. 
It appears to be possible for engineers to get so far, 
when it is assumed they have reached the highest 
rank which engineers should attain. 

In your article you say “ relationship does count,” 








between leaving school and entering the Forces by 





abstract of which is reprinted on another page. It 





&c. One agrees that as long as the job is one where 
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brains and hard work are required, the able man will 
rise to the top and the relation may (but not always) 
find himself lagging in the rear. It often happens 
that the able man ultimately finds himself in the 
position of head engineer or works manager, but he 
also finds that by some process the less able relation 
has managed to get on the board of directors. 
Similarly, the chief mechanical engineer of a railway 
company also finds that he is under the control of a 
very large conglomeration of directors, many of 
them rather ancient, and quite a lot of them with 
very sketchy knowledge of railway procedure. 

Personally, I shall be disinclined to believe in 
the equality of opportunity until I can see more 
chief engineers given a seat on the board of directors, 
and until I can see engineers taking a much larger 
part in the organisation of world affairs than is the 
case at present. I have heard many so-called business 
men boast that they can “ always hire an engineer 
or chemist.”” No one has ever discovered what 
mysterious gift a business man has to have to put 
him in the superior position whereby he can sit on 
the board of directors and hire technicians, and 
until this mystery is cleared up equality of oppor- 
tunity seems to have a string tied on to it. 

February 17th. BRUMMAGEM. 


‘ENGINEERS AND THE FUTURE 


Str,—As a university lecturer I resent Mr. S. G. 
Newstead’s statement in your issue of February 14th 
that the university and teaching professions are 
concerned only with the acquirement of knowledge 
of the past. It is largely the research and discoveries 
made in the universities which have rendered modern 
engineering possible. To take only one instance— 
radio engineering. It is well known that the existence 
of this subject is almost entirely due to the work of 
university professors such as Clerk Maxwell, Hertz, 
Lee Forest, &c. 

I am unable to speak for the other professions, so 
slightingly referred to in Mr. Newstead’s letter. But 
the experience gained by school teachers leads to an 
understanding of human nature and an ability to 
help mould character which few engineers can possess 
to the same extent. School teachers, therefore, 
should be most useful in helping to plan a future 
leading to the progress and the happiness of the 
greatest number. 

Mr. Newstead’s thesis that engineers are peculiarly 
qualified to plan for the future cannot be maintained. 
This important task must be shared equally by all 
members of the community, and those who turn out 
to be unusually gifted for this purpose must be chosen 
to lead us, irrespective of their profession or 
occupation. C. Fox. 

Surbiton, Surrey, February 20th. 


PEACE AIMS 

Sir,—The interesting letter by Sir Ernest Benn 
in THE ENGINEER dated February 2Ist relating to 
Peace Aims contained some highly important 
statements. “‘ Our first duty is to strive to discover 
the causes of war; says Sir Ernest Benn. To my 
mind, this would not prove to be a very difficult 
problem. Europe to-day consists of nations possessing 
clever peoples, all having the common desire to 
expand, and to have the right of respect. The cause 
of war amounts to competition. The system of 
diplomatic and trade competition always leads to 
wars. Race hatred is fostered by the financial 
interests, helped by stunt newspapers and political 
movements. Peace in Europe will only be a possible 
thing by creating a United States of Europe. It is 
not an impossible ideal if the right men are chosen 
to bring it about. A system of *‘ haves” and ‘“ have 
nots ” is a worn-out method of managing the world. 
Unity of the world’s peoples should be easier these 
days, as quicker travel, wireless, inventions, and the 
cinema have all helped towards better understanding. 
The common people in all lands hate wars, and it is 
up to them to elect peace-loving leaders. The world 
is blessed with food, materials, and beauty. It 
madness to claim that it is ‘“ human nature” 
bring about misery, slaughter, and poverty upon the 
masses in order to satisfy the cravings of a few. We 
must remember some of the reasons why the League 
of Nations failed in its object. In my opinion, too 
many of those who sat upon the League had self- 
interest, thus the fine ideals were lost. I have sufficient 
faith in humans to believe that they can be trusted 
to demand to live in peace in a United Europe. 
Churches, trade unions, and international friendship 
societies can make another war impossible if they 
put their backs into a real strong endeavour to make 
a world worth living in. Business men, too, can help 
in the great work, as in most instances they have all 
to lose when hostilities break out between nations. 

LEONARD J. BARNES. 
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Croydon, February 21st. 


The Working of Gas Furnaces 
During an Alert 


In a factory where gas furnaces are used exten- 
sively the loss in production due to an “ Air Raid 
Alarm” is probably greater than that’ from most 
of the other equipment in the factory, mainly because 
when the ‘‘ Raiders Passed ’’ is given the furnaces 
take some time to get up to the required temperature. 
At a factory in Derbyshire the spotters’ system has 
been adopted and the practice in the past has been 
to close the main gas supply valves at the meters 





when the spotters’ bell gives the alarm and open 
them again when the spotters’ bell gives the ‘‘ Danger 
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Passed.” As the meters are situated some 200ft. 
from the nearest shelter, a certain risk was involved 
in carrying out this work, particularly at night. 
At the same time, if these valves were left open and 
any bombs fall in the vicinity of the works it might 
take too long to get to them from the shelter, close 
them and return to the shelter. 

A good illustration of the difficulties involved 
occurred some months ago during a “nuisance ” 
raid. The spotters called the men into the shelters 
four times during a three-hour alert. The gas was 














TRAP VALVE INSTALLATION 


shut off on each occasion and turned on with ‘‘ Danger 
Passed” signal. The result was that the furnaces 
no sooner were up to temperature when another 
spotters’ warning was sounded and the temperature 
went down again. During this particular alert the 
rest of the plant lost very little output, but it was 
clear that something had to be done to overcome the 
waste of time and output from the furnaces. 

The obvious course was to erect a shelter near 
enough to the meters td enable the men to shut the 





gas off with a reasonable amount of safety if any 
bombs were being dropped in the vicinity of the works. 








Unfortunately, this was not a practical proposition, 
partly on account of the position of the meter valves 
and their distances apart, and partly on account of 
the time taken to close the valves. It was therefore 
decided to introduce electrically operated valves 
with a switch for operating them in the shelter. 
Unfortunately, this idea had to be dropped on account 
of the time required by the makers to manufacture 
the valves. Motorised, aid hydraulically and pneu- 
matically operated valves were all considered and 
turned down because manufacture would take too 
long. ; 

Finally it was decided by the firm to make its own 
valves in the form of a gas trap, asillustrated herewith. 
The trap consists of two chambers, the top one being 
a rectangular tank and the bottom one a rectangular 
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Gas TRAP VALVE 


chamber with a top plate and a division plate. This 
division plate stops short of the circular bottom plate 
so that the clear space between the two compartments 
of the chamber has a sectional area equal to that of the 
main gas pipe. These top and bottom chambers are 
connected by means of a pipe and plug valve. Gas 
passes from the meter through the trap and out to the 
furnaces, the top tank being filled with light oil in 
the winter and water in the summer. It is a simple 
matter to open the plug valve, allowing the liquid to 
flow into the bottom chamber and so stop the gas 
passing. The resetting of the trap is also very easy. 
The plug valve is closed and the liquid is drained from 
the base of the trap and returned into the top tank. 
The closing of all valves on the furnaces must, of 
course, take place before this resetting. 

The company has three separate meters on the 
works, one passing 3000 cubic feet per hour and two 
passing 1000 cubic feet per hour each. During a 
rehearsal it was found that it takes fifteen to twenty 
seconds to stop the gas supply to the furnaces 
operating the three traps simultaneously from the 
shelter. Up to the present no occasion has arisen 
when it has been serious enough to necessitate the 
use of these traps, but it is certain that during recent 
weeks they have enabled the company to carry on 
production immediately after an alert. They are 
simple and cheap to construct and, providing the 
moving parts are kept free and well oiled, they will 
prove efficient. The furnace operators have instruc- 
tions to run on half gas when the warning bell is 
given. The shelter warden is in charge of the remote 
controls, which incidentally are enclosed in a locked 
case and fastened to the wall inside the shelter. He 
opens this case during a spotters’ warning and has 
instructions to pull the controls only if he is satisfied 
that bombs are being or are about to be dropped in 
the vicinity of the works. 








Mica In TaANGANYIKA,—A report on the mica occurrences 
of Tanganyika has been issued by the Geological Division 
of the Department of Lands and Mines of the Territory. 
Up to the present, the greater part of the mica that has 
been exported from Tanganyika has been won from surface 
workings. In some of the better-known areas, however, 
opencasis have reached their economic limit in depth, and 
one company is now confining its attention to underground 
mining. In discussing the relative merits of the two 
methods, stress is laid on the possibility of further develop- 
ment of underground mining, because it is believed that 
the Uluguru Mountains, the main centre for mica in the 
Territory, present features peculiarly suitable for that form 
of work. The altitudes on these mountains range from 
1000ft. to over 8000ft. above sea level, and the average 
gradient is of the order of 1 in 4, so that a considerable 
depth of backs is easily obtained from comparatively short 
adits, and shaft sinking and the expenses of shaft haulage 
and pumping are obviated. 
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The Mechanical Requirements of 
the Royal National Lifeboat 
Institution* 


By Lieut.-Col, P. H. JOHNSON, C.B.E., D.S.0., M.1. Mech. E.4 


Disposition of Lifeboats.—There are at the present 
time 170 lifeboats available for service at various 
points round the coast of these islands, and of these 
143 are motor lifeboats. A total of 128 can be moored 
afloat in harbours or are housed in suitable buildings 
from which they can rapidly be launched down slip- 
ways direct into deep and protected water. There 
remain many hundreds of miles of coast line where such 
methods are not practicable. In these circumstances 
it becomes necessary for a proportion of the lifeboats 
—forty-two in all—to be launched from an open 
beach, the boat itself often being housed some 
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Fic. 1--Effect of Width and Diameter of 


distance away from where any launch can be made, 
especially at low tide. 

Beach Conditions.—The beaches themselves vary 
from firm wet sand to deep layers of clean shingle 
composed of smooth and rounded pebbles with 
nothing to bind them together ; the latter type forms 
one of the most difficult surfaces to deal with. Up 
to the point when the shingle approximates to coarse 
sand, the smaller the pebbles the more easily do 
they flow beneath the application of weight to the 
surface and thus the more difficult are the conditions 
for transport. Small wet and clean shingle approxi- 
mates in behaviour to a fluid rather than to a solid. 
Sandy beaches may be complicated by dunes of 
dry wind-blown sand which also present considerable 
difficulty. Some beaches which may stretch for miles 
at low tide and are almost level abound in treacherous 
mud pockets which have their origin in adjacent 
river estuaries. 

In the circumstances referred to, it will be appre- 

















Fic. 2—Rigid Girder Track 


ciated that very special equipment is called for if a 
modern motor lifeboat which, complete with its 
carriage, weighs approximately 11 tons is to be 
hauled over the beach without difficulty. The first 
mechanical requirement therefore for beach launching 
of the lifeboat is that its weight shall be made movable 
without undue rolling resistance or sinkage over the 
sutfaces described. : 

Width and Diameter of Smooth Steel-tyred Wheels 
in relation to Rolling Resistance.—-Over a good hard 
road surface the rolling resistance of steel-tyred 
wheels can be as low as 30]b. per ton weight of 
vehicle. Over a loose sandy beach this can rise to 
200 Ib. or 300 1b. per ton, and even more. In very 
soft patches, even with wheels of the largest practical 
diameter, sinking to a depth involving immobility— 
within practical limits of motive power—can readily 
be experienced. 








YY, YL 
( Vf, UW 
0" Dia. WHEEL 





* Institution of Mechanical Engineers, February 21st. Abstract. 
+ Chairman and managing director, Roadless Traction, Ltd. 


: above high water 120 Ib. per ton maximum. 


1 

While in certain cases a moderate increase in 
width can have beneficial results in minimising the 
liability to sinkage, yet increase in width alone is 
no answer to rolling resistance. If a steel-tyred 
wheel 4in. wide sinks into a soft surface to a depth 
of 2in., the cross-sectional area of the rut created will 
be 8 square inches. If by doubling the wheel width 
the sinkage is halved, then the cross-sectional area 
is not reduced, being still 8 square inches. As the 
cross-sectional area of the rut created is a reasonably 
accurate measure of the rolling resistance, little, if 
any, benefit has been obtained by doubling the 
width. Great advantage arises, however, from an 
increase in wheel diameter, as is indicated by Fig. 1. 
To illustrate the point, Fig. 1a shows wheels 3ft., 
6ft., and 12ft. diameter, respectively, so propor- 
tioned in width that they sink to an equal depth 
of 4in. in soft soil when equally weighted. It will 
be seen from the rut sections that the 3ft. wheel 
has to be rather more than double the width of the 
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Smooth Steel Wheels on Rolling Resistance 


12ft. wheel, and this is a fairly accurate measure 
of their respective rolling resistances. The same 
three wheels are shown in Fig. 1 b, but in this case 
they are all 6in. wide. With equal loading, the 
3ft. wheel creates a rut more than three times the 
depth of that created by the 12ft. wheel. 

Actually, the figures given above are rather more 
favourable to the small diameter wheel than would 
be realised in practice. One factor which the figures 
do not reveal is the ‘“‘ angle of attack ”’ illustrated 
by Fig. lc. This shows that, given equal depth of 
sinkage, the 12ft. wheel is, in effect, being called 
upon to climb a gradient of 1 in 53, the 6ft. wheel 
a gradient of 1 in 4, and the 3ft. wheel a gradient 
of l*in 3. 

Evolution of the Girder Track Units.—After many 
years of design and experimental work, the type 
of track unit shown in Fig. 2 was evolved, and this, 
in its present form, enables the lifeboat to be carried 
without appreciable sinkage over surfaces where 
it is virtually impossible to walk. On a level beach 
with a reasonably firm surface the rolling resistance 
offered. by the lifeboat and carriage'mounted on 
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Fic. 4—Position of Lifeboat, Carriage, and Tractor when Carriage is Ready to be Pushed into Sea 


these track units is of the order of 100-150 1b. per 
ton.t Under these conditions, therefore, a draw-bar 
pull of 1100-16501b. is all that is necessary to 
maintain movement. 


ConsTRUCTION OF LirEBOAT CARRIAGE TRACK 
UNITS, 
The track employed for these units is commonly 
referred to as the rigid girder type, and in various 


forms has been well known for many years, though 
both the actual endless track and the complete units 





¢{ Dynamometer readings taken since the paper was written 
show that the rolling resistance on concrete is 80 Ib. per ton, on 
firm sand below high water 100 lb. per ton, and on soft sand 









































themselves as used for lifeboat work possess special 
features which are novel and not used_ elsewhere. 
In principle, the girder track itself is so constructed 
that it forms, in effect, the rim of a wheel of large 
diameter. The girder effect is obtained by inter- 
locking the plates§ one with another, and a special 
feature of this particular design is that, as shown in 
Fig. 3, a double interlock is provided so that no 
stresses are thrown upon the hinge pin with the 
exception of such as are involved in preventing the 
elements of the track from falling apart when passing 
slackly round the ends of the complete track unit. 
Thus, these track pins are, for all practical purposes, 
immune from wear and tear. Pins which have 
been in employment for eight years and more show 
no reduction in diameter. 

The curvature given to the track is essential 
from many points of view. It is true that if it were 
flat, in contact with the ground, better flotation 
without sinkage on very soft surfaces would be 
obtained, but rolling resistance and undue wear 
and tear would be set up by the necessity for the 
track plates to hinge into the locked position round 
the ends under load, whereas they now fall loosely 
into the locked position before the load is applied 
to them. Moreover, if the tracks were flat, steering 

















Fic. 3—Double Interlock in Girder Track 


of the vehicle would become difficult. The curvature 
given to the track is sufficiently slight, however, to 
ensure that when sinkage occurs in very soft ground 
the area of support rapidly increases. 

Another important feature of these track units 
is that the girder track, in combination with the 
pivoting of the unit about a central axis, provides 
for a rigid inclined plane up which the vehicle is 
borne when surmounting an obstacle (Fig. 2). Thus 
the draw-bar pull required when an obstacle is met 
is minimised. The track units shown in Fig. 2 are 
22in. wide, though not more than about 20in. of 
this width is really effective for supporting purposes. 

A novel feature of these girder track units not 
found in those built elsewhere is the centre wheel. 
Without this centre wheel the length of unsupported 
girder is doubled and the stresses imposed upon 
the girder quadrupled. If no centre wheel is fitted 
then the maximum stress in the girder is obtained 
when the unit passes over a rigid obstacle and this 
obstacle is immediately under the central axis. 
With the addition of the third.or centre wheel the 
maximum stress in the girder occurs when the 
obstacle lies midway between one of the end whéels 
of the unit and the centre wheel ; but in this position 
the load at the point in question imposed by the 




























weight .of the vehicle cannot exceed’ half. the load 





imposed on the unit as a whole, owing to the fact 
that the unit is pivoting about a central axis. Hence 
the great advantage of the centre wheel. 

It will be obvious that the three wheels which 
form the mechanism of the unit cannot perform 
their proper function unless the weight is at least 
approximately evenly distributed between them. 
Provision is made for this by means of a vertical 
adjustment to one of the end wheels by which means 
an alteration to the curvature of the girder occasioned 
by wear of the locking faces of the track plates can 
allowed for. 





§ At the meeting the author said that fabricated links were . 
now feplacing castings. They weighed 45 lb. as compared with 
62 lb. for castings and were rather stronger and more reliable. 
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Method of Launching the Lifeboat—The tractor 
first hauls the lifeboat to that portion of the beach 
from which the launch is to be made, finally entering 
the sea to a depth of perhaps 2ft. or 3ft. Turning 
sharply then up the beach the boat is hauled in a 
shoreward direction until the bow of the boat, 
which is at the rear of the carriage, is facing the sea 
and at right angles to the breakers. The tractor is 
then uncoupled from the carriage and turned round ; 
the front steering wheels of the carriage are locked 
and the tractor pushes the lifeboat seaward by means 
of the buffer provided for this purpose. Launching 
ropes which are fixed to the stern of the boat and 


(1) Air for the engine enters through an intake 
at a height of 7ft. 6in. from ground level, the exhaust 
being carried to a similar height. The air vent for 
the fuel tank is also carried up to the same height 
as the air intake for the engine: 

(2) A large casing of sea-water-resisting aluminium 
is provided on one side of the engine (see Figs. 6 
and 7) for the housing of the sparking plugs and 
other electrical gear, which includes dual ignition, 
but does not include the starter motor or battery. 
Access to this chamber is provided by a series of 
water-tight, but easily removable, doors. The air 





intake for the engine is coupled to the forward end 














Fic. 5—Launch on 





pass round pulleys at the rear end of the carriage 
are brought back to the tractor and attached to 
eyebolts on the launching platform. When the 
tractor has pushed the lifeboat into the sea to a 
sufficient depth for launching, and the fastenings 
of the boat to the carriage have been released, the 
tractor is driven in reverse up the beach, when the 
pull on the launching ropes slides the boat into 
deep water off its carriage. The empty carriage is 
then hauled up the beach to await the return of the 
boat. Fig. 4 shows the position arrived at in prepara- 
tion for a launch after the tractor has been reversed 
and placed ready to push the carriage into the sea. 
In many circumstances the tractor has to be 








the Coast of Holland 

of this casing, thus ensuring that cool air passes 
over the electrical apparatus inside on its way to the 
engine. 

(3) The driver’s control board is enclosed by a 
casing in front of the operator, again of sea-water- 
resisting aluminium; movement to the outside 
of the casing for external operation is made through 
synthetic rubber diaphragms. 

(4) It impracticable to provide glands for 
waterproofing the governor gear, as this would 
interfere with its free working, so this part of the 
engine is completely encased in a separate housing. 

(5) The box containing the batteries is placed to 


is 





the rear of the fuel tank and engine, and in front 








of giving a 10,000 Ib. pull with the tractor stationary. 
Special gear is also provided for anchoring the tractor 
if necessary against the pull of the rope ; but normally 
the resistance of the tractor to skid bodily, with the 
brakes fully applied, suffices. 

(8) Other than those referred to, every possible 
inlet for water is ‘‘ proofed ”’ by some special form of 
sealing device or connected to the engine air intake. 
Such inlets include, of course, the crank case and 
gear-box ‘ breathers.”” Many of these sealing devices 
would have presented far greater difficulties than 
were in fact experienced but for the comparatively 
recent introduction of synthetic rubber. Owing 
to the oil-resistant qualities of synthetic rubber 
(never attained to any appreciable degree by the 
natural product) it is remarkably efficient as a sealing 
medium. It is also used throughout the tractor 
for sealing such bearings as those of the weight- 
carrying rollers, bollard, steering shaft, &c. All 
sliding shafts are provided with glands and stuffing- 
boxes. 

(9) A special ventilation valve, which is left 
open when the tractor is not in use, but is closed 
as soon as the engine is started, is provided to prevent 
accumulations of petrol gas which may lead to an 


explosion. 
The endless tracks with which the tractor. is 
equipped are of the rubber-jointed variety; the 


joints are thus immune from the action of sea water, 
sand, and corrosion. The tractor draw-bar is of 
the laterally swinging variety pivoted at a point 
sufficiently forward of the centre of ground contact 
to ensure that the draw-bar pull assists the steering. 


Tractor TESTS WHEN SUBMERGED 


When every possible precaution has been taken 
to ensure that the internal mechanism of a lifeboat 
roadless tractor is effectively water-tight, the most 
rigid tests are applied to ensure that nothing has 
been overlooked or is inadequate. The first of these 
tests consists in closing the exhaust and air intake 
pipes and subjecting the interior to air pressure. 
In this condition the tractor is submerged in water 
until it is completely covered, when the minutest 
leak of air is discernible. The first test of this nature 
is carried out before any oil is put in either the 
crank case or gear-box, as it has been found that oil 
tends to close a slight leak. After immersion for 
several hours under these conditions the internal 
pressure is released, oil is provided for the engine 
and gear-box, and the tractor is then run under 
water, being repeatedly stopped and started while 
submerged. In this way complete water-tightness 
in working conditions can be initially ensured. 

Running and Performance Tests.—After concluding 
the submergence tests, each completed tractor is 
subjected to an eight-hour non-stop run at full 
engine speed before being dispatched to the coast 
for the final acceptance tests. The latter include a 
trial launch and the hauling of the carriage and boat 
over the most difficult portions of the beach ever 
likely to be used. 

Internal Corrosion and Condensation.—Experience 
has shown that slight accumulations of water can 
be found in the enclosed parts of the tractor, which 




















FIGs. 6 AND 7-—Housing for Ignition Equipment—Doors Removed and Doors Closed 


submerged to a depth of about 3ft., and holes are 
often found in the beach into which it may be sub- 
merged to a much greater depth. In stormy weather, 
which is naturally much more usual than otherwise, 
the breakers may pass completely over the tractor. 
Fig. 5 shows a launch on the coast of Holland. The 
conditions here emphasise the need for a submersible 
tractor. 


THe LireBoat Roapiess TRACTOR 


The most elaborate and thorough precautions are 
taken to prevent the possibility of mechanical 
failure or inadvertent stoppage. These may be 
summarised in the following nine paragraphs. 





of the driver’s control box. Though this battery 
box is seldom fully submerged, it must yet be com- 
pletely water-tight to be unaffected by spray and 
waves breaking over the tractor. : 

(6) In addition to the usual lighting equipment 
for travelling on the road at night, a powerful search- 
light is mounted conveniently for the driver’s control, 
and is an invaluable aid for launching on a dark 
night. All this equipment and the electrical leads 
associated with it are specially waterproofed. 

(7) If under exceptional circumstances the tractor 
is unable to move the boat and carriage by direct 
haulage, then resort can be made to a bollard, pro- 
vided at the rear end of the tractor, which is capable 





are not traceable to leakage. They are accounted 
for by condensation. It will be realised that after 
a launch when the engine is shut down, the interior 
is filled with moisture and salt-laden air, and that 
as the tractor cools and the heated oil drains from 
the metal surfaces, this moisture condenses on them 
and in a very few days can lead to serious corrosion. 
To guard agdinst trouble from this source, the 
standard procedure at all Royal National Lifeboat 
Institution stations where these tractors are in use is 
roughly as follows. Every time the tractor is used 
and before it is put away in: the boat house, it is 
thoroughly hosed down with fresh water. The 
engine is run daily for a period of about fifteen 
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minutes, until thoroughly hot, the tractor at the 
same time being both moved and steered. Samples 
of crank case and gear-box oil are drawn off at 
frequent intervals from the lowest point to ensure 
that no leak has developed. Inspection of chambers 
not directly connected either to the sump or the 
gear-box is made at frequent intervals through the 
inspection covers provided. 

Automatic Protection for Radiator Fan when 
Submerged..-While _ many unexpected difficulties 
were met with and overcome in the design and 
experimental stages of this tractor, there was one 
item from which trouble was expected and which 
in practice gave none. It was feared that when 
running into the water the radiator. fan blades might 
easily be broken or distorted and that it would be 
necessary, though extremely difficult, to find means 
of enclosing the fan. In practice it was found that 
immediately on entering the water, before the fan 
blades actually came into contact with it, the water 
picked up by the fan belt acted as a: lubricant and 
had the effect of stopping the fan from working as 
long as it remained under water. As the engine 
cannot overheat during this time and as the services 
of the fan are not required, no adverse results arise, 
and a few moments after emerging from the water 
the moisture drains away from the fan belt and the 
fan starts working again. 








Works of Wild-Barfield Electric 
Furnaces, Ltd. 


In 1938, as a result of increasing evidence that the 
former works was inadequate to meet a growing 
demand for its products, the firm of Wild-Barfield 
Electric Furnaces, Ltd., took steps to prepare for the 
erection of larger works ; and early in 1939 a site was 
chosen and purchased. In accompanying engravings 
we illustrate the works and laboratories. 

The site chosen is readily accessible from London 
or the Midlands and North of England. The ground 
covers about 3 acres, with a good frontage on the 
main road. All plans for offices and works were 
prepared with future extensions in view. The works 
have been built mainly for the manufacture of rela- 
tively small furnaces, all the larger mechanically 
operated furnaces being designed and installed by 
the firm’s associated company, G.W.B. Electric 
Furnaces, Ltd., for whom heating elements and other 
electrical details are manufactured. 

The main bays are each 40ft. in width, 27ft. high 
to the eaves, and designed to take 10-ton travelling 
cranes. The buildings are of the usual steel-frame 
construction adopted for such duty, with brick walls 
and special double asbestos sheeting on the roof. 
Provision is made for roof lights, but at the moment 
the frames are fitted with corrugated sheeting to 
avoid black-out difficulties and to minimise the 
damage from shrapnel and similar possible dangers. 
On return to normal times the roof lights will, of 
course, be fitted with a resultant improvement in 
general lighting. One of the bays stretches from the 
front of the office block towards the back of the site, 
with an 18ft. by 20ft. roller shutter door at the front 
and a slightly smaller door at the back. The front of 
this bay is the despatch department, and adequate 
lifting and handling facilities now provided will 
enable furnaces, which hitherto had to be erected 
wholly or in part on site at customers’ works, to be 
erected and transported complete. Another bay is 
generally similar, extending to the same depth as the 
first bay, but adjoins the laboratory buildings behind 
the office block. A service road running the length 
of two buildings provides access to the far ends for 
delivery of raw materials. Daytime lighting is derived 





through windows in the side walls, extending to a 
height of 14ft. in some places and 20ft. in others. 
Artificial lighting is provided by electric discharge 
lamps, two rows being provided in each bay at a 
height of 26ft. and disposed to give a general illumina- 
tion of 15-20 foot-candles. In addition, special light- 
ing is provided in the machine shop and other depart- 
ments, whilst plugs for hand lamps are fitted in pits 
where certain furnaces are assembled. Heating is 
carried out by hot water, with motor-driven fan 
radiators mounted about 12ft. above floor level. The 
boiler-house, with solid fuel boiler, serves not only the 
works, but all other buildings, including offices, 
laboratory and canteen. 

Machine tools do not figure very prominently in 
electric furnace manufacture, but the majority of 
those installed have individual drive by Brook 
motors. All the new machines are so arranged and 








20 to 600, a Scott-connected group to give a two- 
phase output, at a variety of voltages, and a 50-kVA 
single-phase transformer. These various transformers 
have the tappings brought to terminals on test panels, 
with ammeters and voltmeters of various ranges. The 
110-volt tapping on the three-phase transformer is 
also used to supply the portable drills, &c., which, 
although single-phase, are balanced as much as 
possible on the three-phase mains. 

A single-storey laboratory building is divided into 
chemical and physical sections. The chemical depart- 
ment accommodates a brick-built storeroom and has 
titration benches arranged along one side and furnace 
bench along the other side. The physical department 
accommodates the testing equipment for tensile, 
impact, hardness testing, &c., and also houses the 
dark room for photomicrography and spectroscopic 








analysis. The balance room is also situated in this 














include lathes, drills, shapers, grinders, &c. Rolls 
for plate and angles, shearing and guillotine machines, 
both motorised and hand operated, are amongst 
other plant installed. Welding equipment is used 
extensively, both oxygen-acetylene and _ electric 
welding being employed. The latter includes spot 
welding ‘and arc welding, several machines being in 
fairly constant use. Other items of equipment include 
paint spraying, which is carried out in an enclosed 
compartment, and the usual bench. and portable 
drills, grinding wheels, and so on, for which low- 
voltage plug points are provided throughout the 
shops. 

A test department is well equipped, and is grouped 
with the main distribution panels. The electric 
supply is taken from the Corporation mains at 415 
volts, three-phase, 50 cycles, this supply feeding all 
the main plant. The test bay has a three-phase 








transformer, 150 kVA capacity. to give voltages from 
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CHEMICAL LABORATORY 


section. Near the laboratory is the heat-treatment 
shop. Many of the furnaces have been removed to 
fulfil the urgent demand for plant, but those remaining 
are sufficient for small-scale experimental work and 
additions are being made as circumstances permit. 
Adequate lifting and quenching facilities are available, 
together with equipment for the production of pro- 
tective atmospheres. High and low-pressure air lines 
are fitted here and in the laboratory building, and the 
electric supply is arranged to provide means for the 
fluctuating demands likely to be met. 

The office block is a two-storey brick and rein- 
forced concrete. building with direct access to the 
works. The main entrance is at one end of the block 
and arranged so that after final extension to the 
offices it will be centrally situated. Each floor has a 
central ‘corridor with the individual offices opening 
on to it. The ground floor comprises drawing-office, 
general office and staffs connected directly with the 
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works and production. In addition, the A.R.P. 
control room and telephone switchboard are com- 
bined in a brick and reinforced concrete room near 
the entrance hall, a heavy steel plate door providing 
adequate protection inside the building. The second 
floor accommodates sales, accounts and executive 
offices. 

A canteen has been built near the works and offices. 
The usual fire fighting, first aid and A.R.P. services 
are adequately catered for, and underground rein- 
forced concrete shelters are provided. In addition 
to post office phones throughout the oftices and works, 
automatic internal telephones have been installed 
throughout, whilst a staff locator system is provided 
to minimise the delay in finding any individual who 
may be wanted on the telephone or otherwise. The 





gauge pressure and a total temperature of 1000 deg. 
Fah., this temperature being higher than anything 
that had been attempted up to that time. The set 
was installed in 1930 in the Delray No. 3 power 
station, which had just been built to house three 
50,000-kW turbo-alternators working with steam at 
375 lb. per square inch gauge pressure, and 700 deg. 
Fah. total temperature, and the operation of the 
experimental set proved very satisfactory. 

When the Detroit Edison Company decided, 
at the end of 1937, to extend the Delray No. 3 power- 
house to accommodate three additional 75,000-kW 
sets operating on steam at 815 1b. per square inch 
gauge pressure, 900 deg. Fah. total temperature, it 
also decided to have the 10,000-kW high-temperature 
set rebuilt for topping service as a link between the 





ERECTION SHOP 


whole of the work has been carried out under the 
supervision of Mr. J. P. Coleman, the works director, 
the main contractors for the works buildings being 
Gibbons Bros., Ltd., of Dudley, and for the offices 
R. C. Campbell. 








Extensions at Detroit Edison 
Company’s Delray Power Station 


One of the methods of improving the efficiency 
of the steam turbine which has been investigated 
during recent years is the operation of the turbine 
with extra high-temperature steam. As a result 
of investigation carried out in the B.T.H. turbine 
department, an order was placed in 1928 by the 
Detroit Edison Company, United States of America, 
for an experimental B.T.H. turbo-alternator to be 
built for a rating of 10,000 kW, 3600 r.p.m., and to 
work with steam at 365/400lb. per square inch 





old and new sections of the plant. The order for 
this work was placed with the B.T.H. Company, and 
the new 10,000-kW set—shown in the accompanying 
illustration—was installed in the autumn of 1939. 
The turbine operates on the same steam conditions 
as the new’ 75,000-kW sets, and exhausts at 410 Ib. 
per square inch gauge pressure into the main steam 
header of the low-pressure section, the temperature 
of the exhaust varying from 740 deg. Fah. at full 
load to 780 deg. Fah. at 2000 kW. The advantages 
of this arrangement are that a considerable amount 
of power is generated at low heat rate, and something 
like 500,000 lb. of steam per hour are transferred 
from the high-pressure section to the low-pressure 
section which needs it on heavy loads. 

In its reconstructed form, the 10,000-kW turbine 
is a single-casing, 3600 r.p.m., eight-valve, nine- 
pressure stage unit built around the shaft and 
integrally forged wheels of the high-pressure rotor 
of the original machine. In addition to the shafts 
and wheels, the following parts of the original unit 
have been used — Stop valve (in parallel with a new 
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stop valve) governor, main and auxiliary oil pumps, 
cam gear, oil tank base under governor-end pedestal, 
centre pedestal and pedestal support between the 
original H.P. and L.P. cylinders, and coupling 
between alternator and original L.P. shaft. The 
turbine casing, diaphragms, wheel buckets, steam 
chest, control valves, and other parts not already 
mentioned are new. 

The governing arrangement is, perhaps, the most 
interesting feature of the superimposed turbine. 
Hydraulically operated devices are installed to per- 
form under the following conditions :—(1) Primarily 
a centrifugal speed governor and relay regulate the 
steam flow. (2) With abnormally high back pressure, 
an overpressure regulator readjusts admission valve 
openings to reduce the steam flow as necessary to 
an adjustable predetermined limit. (3) If the back 
pressure reaches a preset high limit irrespective of 
the operation of the overpressure regulator, safety 
valves relieving to atmosphere will open to protect 
the turbine and piping from damage due to excessive 
back pressure. (4) With abnormally low back 
pressure, an underpressure regulator readjusts the 
admission valves to increase the steam flow; the 
underpressure regulator is adjustable to maintain 
any desired value of subnormal back pressure. If, 
in spite of this readjustment, the back pressure 
continues to fall, a differential-pressure control 
overrides the underpressure regulator to restrict 
the steam flow to a value which will avoid too great 
a pressure differential across certain lower-stage 
diaphragms ; this will also act to prevent excessive 
generator loading. (5) Should the machine lose its 
load when the underpressure regulator is functioning, 
the speed governor will normally take over control 
as soon as the speed commences to rise, thus prevent- 
ing overspeed. None of the back pressure-actuated 
devices actually supersedes the speed governor 
should the generator become separated from the 
system or in any other way drop its load. (6) Failure 
of oil pressure causes the main stop valves to close. 
(7) In the event of overspeed, an emergency speed 
governor of conventional type operates to close 
simultaneously both stop valves and all eight control 
valves. This governor may also be operated by a 
manual trip. 

Besides the various governing devices installed 
on the superimposed unit, it is essential to provide 
some additional protective apparatus to safeguard 
its operation and that of the low-pressure section 
of the plant to which it exhausts. The first of these 
extra safety devices is a reverse-current relay which 
will operate the machine breakers to disconnect the 
generator from the bus-bar in order to prevent 
‘*motoring’’ the generator in case the turbine 
trips out for any reason, such as overspeed or failure 
of oil pressure. The necessity for this reverse-current 
protection arises from the fact that the windage 
loss of the turbine running at full speed in a steam 
atmosphere at 400 Ib. per square inch gauge pressure 
will amount to an estimated 1170 kW. It should be 
understood that the windage loss is nowhere near 
this figure when the machine is carrying load, but 
if its steam supply were cut off and the turbine were 
driven at full speed by the generator acting as a 
motor, this estimated loss would occur. Considering 
only the amount of steam contajned within the 
clearance spaces of the turbine, the 1170-kW windage 
loss would cause a rise of temperature at the rate 
of from 100 deg. to 200 deg. Fah. per second. In 
addition to the steam contained within the turbine, 
however, there is a large mass of metal which will 
be heated due to windage, and this has the very 
beneficial effect of reducing the rate of temperature 
increase to about 65 deg. Fah. per minute. It is 
obvious, however, that the unit must not be allowed 
to ‘“‘motor”’’ very long. The reverse-current relay 
will operate on a time delay of sixty seconds, and it 
is believed that no ill-effects will result from a turbine 
trip-out with this relay operating. Neither is any 
dangerous temperature to be expected in bringing 
the turbine to rest in the normal manner without load. 








Optical Protractor 


In an accompanying engraving we illustrate the 
Bausch and Lomb optical protractor supplied by 
A. C. Wickman, Ltd., of Coventry. It is used for 
measuring and checking the exact angular relation 
between surfaces, edges, and holes, and thus does the 
same work as the sine bar, but with the advantage 
that direct reading replaces a combination of mensura- 
tion and calculation. According to the firm, the 
instrument is equivalent in use to the 5in. sine bar 
in accuracy, but does not necessitate the use of 
accessory equipment as when the sine bar method is 
used. The optical protractor is built upon an adjust- 
able base and the ring centre of the instrument 
revolves, carrying with it a spirit level and protractor 
scale which are viewed through an eyepiece. The 
scale is equipped with a vernier which permits 
direct reading to 1 min. of arc. The adjustable base 
enables the protractor to be corrected for any 
inaccuracy from the true level in the bed of the 
machine. In use, after truing the base, the centre 





ring is merely revolved by hand or by the micrometer 
screw which acts as a fine adjustment until the 
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required angle appears on the scale. The protractor 
is then placed upon the work, which is then turned 
until the level bubble becomes central, a quick, 
simple, and accurate method. The specially designed 
base has provision made for using the instrument 
upon round stock. For this purpose the slotted 
V base with a secondary level is provided, permitting 
quick and accurate measurements of round as well 
as flat surfaces. The scale and vernier are completely 




















OPTICAL PROTRACTOR 


housed in a strong metal casing into which is also 
mounted the spirit level. The specially slotted V 
base is of hardened and ground steel. 








Brinell Microscope 


THE improved Bausch and Lomb Brinell micro- 
scope illustrated, which is supplied by A. C. Wickman, 
Ltd., of Coventry, has a magnification of 20x, 
as compared with 12-7 magnification obtainable 
with the previous model. It covers a field of approxi- 


mately 8-2mm., and employs the new cone type 
eyepiece which gives an effectively longer eye 
distance than the flat-top type. The eyepiece scale 
is calibrated to read, in tenths of millimetres, the 
actual size of the Brinell impression. The adjust- 


ment of this eyepiece scale is made at the factory, 
the draw tube being held in position by a clamping 

















MICROSCOPE WITH DRY BATTERY AND 
TRANSFORMER ATTACHMENTS 


ring, and the collective lens mount being held by a 
spacer ring and a setscrew in the draw tube. ‘Phe 
eye lens, which can be focused, enables a sharp 
image of the scale to be obtained. The bottom of 
the base of the microscope lies in the object plane, 
and when the microscope is set on a flat surface, 
that surface appears in focus. For use with an 
external source of light, the base has an opening in 
the side to admit light, and a flat annular mirror to 
reflect this light down on to the specimen. Two 
other bases are obtainable. One contains a small 
flashlight bulb and battery, and the other a bulb 
and transformer for use with 220 volts A.C. Each 
of these two bases employs the flat annular reflector. 
The bottoms of all three bases are made of cold rolled 
steel to withstand the hard usage to which these 
microscopes are sometimes subjected. 








INDIAN INDUSTRIAL REsEARCH.—A sum of Rs. 200,000 
has been granted by the Government of India towards 
-the expenses of a further number of immediately important 
industrial research schemes. Of the sum mentioned, a 


grant of Rs. 50,000 will go to establish a pilot rayon 
plant at Bombay ; Rs. 10,000 is to finance sulphur borings 
to be carried out by the Geological Survey, and a further 
Rs. 10,000 will assist an investigation of vacuum and 
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are delivered f,o.t. 
Business Conditions in Canada 

A report issued by the Royal Bank of Canada 
shows that business conditions in the Dominion during 
1940 were profoundly influenced by the war. The trans- 
formation to war economy was affected without undue 
dislocation, and barometers of business activity practically 
all record an expansion during the year. The intensive 
mechanisation of modern warfare led to an insistent 
demand for new types of weapons and equipment, and 
supplies of all kinds were required for the maintenance of 
the Fighting Forces and their transport. Canadian industry 
was quickly adapted to meet new requirements imposed 
upon it, and as orders were issued operations speedily 
got under way. War orders necessarily had a vast influence 
on the tempo of Canadian, manufacturing operations 
which have averaged nearly 25 per cent. above the level 
prevailing in 1939. This was particularly noticeable in 
the heavy industries. The Canadian iron and steel 
industry is operating at the highest rate in its history 
with a back log of orders sufficient to ensure the main- 
tenance of capacity operations for many months. The 
production of pig iron in Canada was 61] per cent. greater 
than in the previous year, and the output of steel ingots 
increased 48 per_cent. Automobile plants have been 
active with over 75 per cent. of their output comprising 
military vehicles, many types of which are now being 
produced in Canada. New plants for the manufacture of 
aircraft are coming into production, whilst the older and 
larger companies are steadily increasing their operations. 
Shipbuilding is more active than for many years. The 
chemical industry has greatly increased its facilities and 
is producing or will produce all the chemicals used in 
the manufacture of explosives, including some which 
have hitherto not been produced in the British Empire. 
Preliminary estimates for the mining output places it for 
1940 at the highest in Canadian history. Building 

construction last year in Canada rose by 90 per cent. 


The Pig Iron Market 


The position as regards supplies of pig iron in 
Great Britain is regarded with some degree of satisfaction. 
It is true there is some stringency in the hematite market 
and low-phosphoric pig iron is not in such plentiful 
supply as might be wished; but imports of both these 
descriptions have enabied deliveries to be maintained at 
a rate which has prevented any serious inconvenience 
to consumers, The Control carefully supervises distribu- 
tion, and by checking the use of hematite in cases where 
other sorts may be utilised has conserved supplies. The 
British production of hematite has been pressed to the 
utmost extent and the output in this department 
appears to be steadily improving. The demand for foundry 
pig iron has increased during the last few weeks and is 
still slowly expanding. This is probably because of 
improved conditions in the light castings industry, 
which, in the latter part of last year, was working at 
below capacity. Government work has been given out 
to this. industry, however, and although the foundries 
are still not fully employed, they are much better off 
for orders. The machine tool and heavy engineering 
foundries are extremely busy and practically the whole 
production goes to fill Government requirements. These 
industries largely require low-phosphoric and hematite 
iron, and lately larger quantities of refined pig iron have 
been used. The raw materials position in the pig iron 
industry is sound, and lately there have been greater 
quantities of cast iron scrap available. There is some 
speculation also in the trade as to whether freer supplies 
of ore will result shortly from our victories in North 
Africa. The position in the basic iron section of the 
market does not cause anxiety as the home production 
is at a high level and considerable imports are arriving. 


The Midlands and South Wales 


All the Midland steel works are fully occupied 
and have enough work in hand to keep them busy for 
several months. Great efforts are being made to increase 
outputs, with the result that a high level of production 
has been maintained, and most of the works are operating 
at capacity. The war demand continues to absorb by 
far the greater proportion of the finished steel output 
and all departments are operating under great pressure. 
The great activity proceeding at the shipyards is reflected 
in the heavy demand for plates and certain sizes of sections 
which has created somewhat tight conditions. Not only 
have the plate works to meet the requirements of the 
shipbuilders, but there is an insistent call from the tank 
and boilermakers. The engineering concerns, which are 
practically all employed upon war work, are big consumers 
of steel bars, large and small, and recently the call for 
these products has been keen. Small bars are taken up 
in considerable quantities and the re-rolling works are 
producing at a high rate, but even so can scarcely keep 
abreast of the needs of the consuming industries. An 
important business has been pass lately in bright 
drawn steel and cold rolled strip, which are tequired 
in large quantities by the aircraft and armament 
industries. Whilst supplies of these materials are not 
tight, they are only readily obtainable for work coming 
within the high priority category. The needs of the 
collieries have to be met and large tonnages of colliery 
steel, including arches and roofing bars, are being taken 
up. All the sheet works in the Midlands are producing 
at as near to capacity as is possible, and their output 
goes principally into war work. In South Wales the pro- 
duction of iron and steel is maintained at a high rate. 
The tin-plate market has become somewhat quieter as 
a result of the restriction on export sales, but there is 
an insistent demand for sheets which are being produced 
in large tonnages for war purposes. The demand for 
the heavy categories of finished steel has, if anything, 
increased, and all the producing works are operating at 
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capacity. 
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The North-East Coast and Yorkshire 


Although the demand for iron and steel for the 
war industries has considerably increased, the great 
efforts which have been made to press production to the 
utmost have enabled the industry to meet the needs of 
consumers. There has been some change over of produc- 
tion at the various works in order that the output of the 
descriptions of steel chiefly in demand should be adequate. ° 
The insistent request for semi-finished steel is taxing the 
resources of the British works, but is supplemented by 
imports from the United States. In some cases works 
normally producing rails are now devoting their attention 
to the manufacture of billets. The situation so far as 
billets are concerned, however, is now fairly satisfactory, 
and most of the consuming works have fair stocks. The 
re-rollers are thus able to press their output to the limit 
and large tonnages of small bars, sections, and strip are 
being turned out. There is an increased demand for the 
products of the re-rollers which are being used in the 
manufacture of the new indoor air raid shelters. All the 
finishing departments of the steel works are extremely 
busy, and there is not likely to be any relaxation in the 
pressure whilst the war lasts. Plates are in urgent 
demand, but it would appear that there is a slight easing 
in the stringency which was noticeable a few weeks ago. 
The Yorkshire steel industry is working under great 
pressure, and efforts are continually being made to 
increase production. The demand is principally for basic 
steel, and the plants are running at capacity ; but there 
is an increasing call for acid carbon steel and alloys and 
special steels. 


Copper and Tin 


The British copper situation continues satisfac- 
tory in as much as the war industries are obtaining all 
their essential supplies, and whilst distribution is carefully 
supervised by the Control there are no complaints of 
works being inconvenienced by delayed deliveries. 
Supplies appear to be reaching this country with regularity 
and in sufficient volume to meet wartime requirements. 
In the United States the situation has not apparently 
altered. The tightness in the market does not seem to 
be so severe as some reports would indicate, and there 
seems little ground for the suggestion which has been 
put forward in some quarters in that country that there 
is likely to be a shortage during this year. When it is 
remembered that supplies of copper to the countries 
overrun by Germany have been cut off by the blockade 
and that the production. on the American continent is 
expanding, it seems reasonable to anticipate that even 
should the British and United States requirements 
for war and rearmament purposes increase considerably 
there should be sufficient copper to meet the situation. 
It has been suggested that even with the purchases of 
200,000 tons of Chilean copper made by the American 
authorities the position could continue tight. This would 
appear to have little basis in fact, particularly when the 
large quantities of copper scrap w hich will arise are taken 
into account. In pre war days Germany took important 
tonnages of copper scrap from the United States, and 
these supplies are, of course, now available for use else- 
where. Prices in America are unchanged at 12.50c. d/d 
and 10.50c. f.a.s. for export. The licensing system appears 
to be working smoothly and export permits are available 
for Great Britain and Empire countries.... The tin 
market has experienced a sharp advance in prices during 
last week and the beginning of this week. This was due 
principally to rather panicky buying on the part of con- 
sumers in the United States resulting from the Far Eastern 
crisis, and a certain amount of speculation on the London 
market. It is possible that the advance was not altogether 
justified by the actual position, but the United States 
buys considerable quantities of tin in the Far East, and 
as these purchases have to be shipped across the Pacific 
it is possible that in an emergency they might have been 
interrupted. It is suggested that the American authorities 
intimated that if the market situation got out of hand they 
might have to step in and regulate it, and this had a 
calming effect upon the market. The backwardation 
has sharply increased, but the reason for this is regarded 
as something of a mystery as it is not known what interests 
are responsible for the purchases of cash tin which have 
caused the movement. 


Lead and Spelter 


The lead position in Great Britain continues 
satisfactory, but there have been some reports lately 
that it may deteriorate in the future. These apparently 
are the outcome of the situation which has developed 
in the Far East, since a good proportion of British supplies 
comes from Australia. It is probable, however, that stocks 
exist in Great Britain since the position of lead has been 
easy, all things considered, ever since the outbreak of 
war. In the United States the position does not appear 
to have changed, and whilst prices remain firm supplies 
do not appear to be tight. The price is unaltered at 
5.65c. New York. The producers in the United States 
have well-filled order books and are not pressing sales 
to consumers who are getting all the metal they want, 
although, naturally, the demand has increased as a result 
of the United States rearmament programme.... Not- 
withstanding the heavy and increasing demand for spelter 
British consumers are getting their full requirements’; 
but, at the same time, there does not appear to be any 
surplus for industries which are not regarded as essential 
to the national effort. The recent tightness in the American 
position is still in evidence, hut the quotation is retained 
at 7.25c. East St. Louis. There is practically no spelter 
for export to the United States, and some consumers 
are finding it difficult to obtain all the metal they require. 
The efforts which have been made to increase the smelting 
capacity there are being ed up, and it is expected 





that a part will come into operation this year. 
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Rail and Road 


FEWER NEw Lorrieés.—According to official figures, 
only 2293 motor vehicles (including 176 cars, 465 cycles, 
and 834 agricultural engines) were registered as new in 
December compared with a total of 37,181 in the corre- 
sponding month of the last pre war year. 


L.M.S. SatvacE REcorp.—During 1940 employees of 
the L.M.S. Railway salvaged 9940 tons of waste material. 
Included in this total was scrap metal, 4831 tons; paper, 
3129 tons; timber, 1135 tons; and rope, 534 tons. All 
this material has been collected at stations, carriage sheds, 
engine depdéts, refreshment rooms, gnd other similar 
places, and is in addition to scrap recovered from com- 
pany’s workshops. 

Snow as A ProsBLEM.—Heavy falls of snow in early 
December were unprecedented in Ontario, Quebec and 
the Maritimes, and have served to emphasise the import- 
ance of preparedness in municipal quarters. From 
Canadian and American journals to hand recently it is 
evident that the snow problem has led to the development 
of a specialised branch of engineering to meet the need for 
prompt action on the roads. 

Scrappine a Rartway.—The demolition of a section of 
11 miles of New York’s Ninth Avenue elevated railway is 
proceeding rapidly. The work was begun in October and 
already the removal of the heavy steel is two-thirds 
complete. A total of 7000 tons of rails and 55,000 tons of 
structural steel will be removed, and as none of the steel 
is to go out of the country it is loaded on barges for ship- 
ment to New Jersey, whence it is transported by rail to 
Pennsylvania steel mills. 

Suiprine Locomotives To Inp1a.—Railway engines for 
India have recently been transported in specially designed 
ships owned by a Norwegian company. The war along 
the western seaboard of Europe has necessarily prevented 
their use for this purpose, and five engines were carried 
to India last year in five separate British merchant ships, 
all of which left Great Britain on different dates. The 
locomotives were dismantled and all the more valuable 
fittings packed in wooden crates. 

UNDERGROUND IN NEW York.—An addition to the 
transit facilities of Manhattan Island was made when the 
Sixth Avenue underground railway was opened recently for 
public traffic. This line, which is stated to have cost 
£15 million to build, has been under construction for four 
years. It extends some 2} miles from the Washington 
Square station of the former “ Independent” subway 
system. This route was formerly served by the Sixth 
Avenue elevated railway, which was dismantled in 1939. 


A CENTENARY.—The Stockton and Hartlepool Railway 
was opened for all traffic on February 9th, 1841, but some 
mineral trains had been running since November 12th, 
1840. The Stockton and Hartlepool Railway, which 
was begun in May, 1839, without the authority of an Act 
of Parliament, was really an extension of the Clarence 
Railway, connecting Billingham with Hartlepool. The 
resident engineer was Mr. (afterwards Sir) John Fowler, 
of Forth Bridge fame. The Stockton and Hartlepool 
Railway was 8 miles in length. - 


Air and Water 


NavticaL TaBLES WanTED.—Volumes of nautical 
tables are required for navigational purposes in H.M. 
ships, and in view of the shortage of paper it is suggested 
that unwanted copies of Inman’s, Burton’s, and Norris’s 
Nautical Tables might be sent to the Hydrographer, 
Admiralty, London, by whom they will be distributed to 
ships requiring them. 

THE “ OrnangE.”—The “ Oranje,”’ of 19,850 gross tons, 
built at Amsterdam in 1939, is to be converted into a 
hospital ship, and then be presented to the British Govern- 
ment for the evacuation of British casualties in the Near 
East. The Dutch East Indies Government will bear the 
cost of fitting out and will supply the medical staff. The 
‘** Oranje,’ built for service to the Dutch East Indies 
vid Genoa, logged 26-3 knots on trials, making her the 
fastest motorship in the world. 

Divipine a Conrract.—The recently placed contract 
for the construction of sixty 10,000-ton deadweight cargo 
vessels for Great Britain in America has been divided 
between two affiliates of the Todd Shipyards Corporation. 
Thirty of the vessels will be built by the Todd California 
Shipbuilding Corporation, at a yard to be constructed at 
Richmond, Cal., and the remaining thirty will be built by 
the Todd-Bath Iron Works Shipbuilding Corporation at 
Portland, Me., which also will build new ways. 


CaNADIAN SHIpBUILDING.—Orders for merchant ships 
continue to be placed in Canada by the British Govern- 
ment. Itis reported that the Burrard Dry Dock Company, 
Ltd., Vancouver, and the Davie Shipbuilding and Repair- 
ing Company, Ltd., Quebec, have each received a contract 
for six cargo steamers of 9300-9500 tons deadweight. 
The designed speed of the vessels is said to be in excess of 
10 knots. The first launch at Vancouver is expected to 
take place in a year’s time, and the six ships to be com- 
pleted in two years. 

A SrockHoLm Ssipyarp.—The Finnboda Shipyard, 
which passed to Svea shipbuilding interests a year or two 
ago, has been, and is being, extended by the new owners. 
The extensions already carried out have entailed an 
expenditure of about one million Swedish kronen. Further 
extensions have been decided upon recently, which will 
involve an expenditure of a further million kronen, and 
will be completed within the years 1941-43. The 
present fitting-out quay will be replaced by one of steel 
and concrete, on which a 5-ton travelling crane will be 
provided so as to serve two vessels lying alongside each 
other. The old battleship slipway is to be lengthened to 


provide for building vessels up to 400ft. long. The pro- 


vision of a big floating dock has been decided upon in 
co-operation with Stockholm municipality with a capacity 
enabling it to lift ships of 14-15,000 tons deadweight. It 
will be the only one of this size and capacity on ‘the 
Swedish east coast. 


Tue Box Butte Dam.—Construction work was recently 
begun on the Box Butte irrigation dam, 7 miles north of 
Hemingford, Nebraska. This project, which is being 
carried out for the United States Bureau of Reclamation, 
will be a rock-faced earth dam, approximately 4200ft. 
long and 64ft. high. It will impound Niobrara River 
flood rivers to irrigate 12,000 acres in the Mirage Flats 
region in Central Sheridan County. 

A LaminaTEeD BripcE Arcu.—A small bridge recently 
erected at’ Madison, Wis., U.S.A., embodies an unusual 
constructional feature. It has two 73ft. arches made from 
lin. by 8in. pine boards surfaced on both sides, bent to 
the required curvature, and bonded together with casein 
glue. The arches are spaced at 6ft. centres with metal 
cross bracing to guard against sway. The floor is 3in. by 
8in. redwood plank laid with }in. spaces and attached to 
the arches with wood screws. 


Miscellanea . 





CaNADIAN TuNGsTEN.—The Dominion Government 
is investigating the extent of the tungsten ore deposits 
recently discovered at Gilmore Lake, which have assayed 
57-61 per cent. The ore is already being developed 
in another deposit, which has approxima‘ely 0-88 oz. 
per ton of gold, and a balance of tungsten and copper. 


RESEARCH IN Brazit.—The President of Brazil, by 
decree, has established a National Mining and Metal- 
lurgical Council to be composed of native Brazilians 
who are specialists in mining and metallurgy. The Council 
is composed of seven members and has offices in Rio de 
Janeiro. The functions of the Council are to study the 
problems of the mining and metallurgical industry. 


Export GROUP FOR HEATING APPLIANCES AND ACCEs- 
soRIES.—This has been recently formed and duly recog- 
nised by the Board of Trade Export Council. Manufac- 
turers included in this group are covered by the general 
classification of “‘ All plant in connection with heating.” 
The Chairman and Secretary is Mr. Arthur G. Marshall, 
and several well-known concerns are represented on the 
Executive. 

More WuaLe O1.—A whaling fleet of three factory 
ships and twenty-one killers will sail from Halifax, Nova 
Scotia, next autumn for the Antarctic. Between 1000 
and 1500 men will sail with the expedition, which is 
being made under the joint supervision of the British 
Government and the Norwegian Government now in 
London. Each factory ship is capable of holding between 
10,000 and 15,000 tons of whale oil. 


A BrrmincHaM FELLOwsHiP.—The Council of the 
University of Birmingham announces that an anonymous 
donor is to provide for a period of seven years a valuable 
Fellowship in Chemistry, to be known as the Chamberlain 
Research Fellowship. Mr. Charles Brotherton has made 
available, from the Brotherton Trust, two post-graduate 
scholarships, each of the value of £150 per annum, for 
students in the Department of Chemistry at Birmingham 
University. 

A Use For NaturaL Gas.—An ammonium nitrate 
plant is to be constructed at a cost of eight million dollars 
in the Turner Valley, south of Calgary, in Alberta, and 
operated by the Alberta Nitrogen Company, a subsidiary 
of the Consolidated Mining and Smelting Company of 
Canada. The Dominion Government is to retain owner- 
ship of the plant. The company will utilise between 10 and 
12 million cubic feet of natural gas daily as a source of 
hydrogen for ammonia synthesis. 


Moscow Soviet Patace.—The engineers of the 
U.S.S.R. have completed the foundations, begun in 1935, 
of the Palace of Soviets at Moscow, designed to be more 
than 1300ft. high. It will surpass in height New York’s 
1248ft. Empire State Building, now the tallest man-made 
structure. A start has now been made on the erection of 
the two circles of steel columns which will be the building’s 
central shaft. The foundations were designed by Moran, 
Proctor, Freeman and Mueser, New York. 


CopPER IN Butcaria.—A French-controlled concern in 
Bulgaria is exploiting copper deposits in the region of 
Panagurischte. The deposits are expected to yield 
30,000 tons of ore. The plan was to refine the ore in 
the works of an affiliated company in Yugoslavia. Under 
the agreement with the Bulgarian Government the 
company was to have furnished Bulgaria with 30 per 
cent. of the output of refined copper, provided the ores 
contained 6 per cent. copper, and 60 per cent. of the 
output if the ores contained more than 10 per cent. copper. 


Bacrerta Bep EXPERIMENTS.—In the annual report 
for the year 1939-40 of the Birmingham Tame and Rea 
District Drainage Board, reference is made to experiments 
being carried out at the Minworth works by the Water 
Pollution Research Board in conjunction with the 
Drainage Board. Investigations have, it is said, estab- 
lished, after one year’s continuous working, that bacteria 
beds used in series with a periodic change in their order 
will purify at least 50 per cent. more sewage per cubic 
yard of medium than similar beds working singly. There 
is reason to believe that even better results may be 
obtained in the future. 


TanTaLum ALLoys.—A Canadian metallurgist, after 
due research, has suggested the wider use of tantalum in 
ferrous alloys. Among those produced mention was made 
of tantalum-iron, tungsten-tantalum and tungsten-molyb- 
denum. Ferro-tantalum (70 per cent. tantalum), to which 
some niobium had been added, had been used to a certain 
degree in steel manufacuture as an alloy designed to confer 
hardness. While it increased the elastic limit and breaking 








strength of the steel, it had no advantage as a cutting alloy 
tool steel over the tungsten high-speed steels and cost 
more. It was known as a corrosion-resisting metal when 
alloyed with iron, but that use for it had not been deve- 
loped because of the lower cost and greater applicability 
of the rustless irons and steels. 


Leap SHEaTHING CaBLE.—The research laboratory of 
the General Electric Company at Schenectady has devised 
what is described as a nozzle-swirl process of lead sheathing 
insulated cable, whereby the prevention and elimination of 
all oxidation impurities and the production of @ sheath of 
uniform quality and thickness throughout the length of 
the cable. Essential factors in obtaining these results are 
the avoidance of exposure of the hot lead to air throughout 
the process and the development of methods of 
mechanically removing oxide formations from the lead 
during the charging of the cylinder of the lead press. 


Personal and Business 


Mr. H. A. J. Smutey has been appointed chairman and 
managing director of R. and H. Green and Silley, Weir, 
Ltd., in succession to his father, the late Mr. J. H. Silley. 


Mr. JOHN Pascor, deputy chairman of British Timken, 
Ltd., Birmingham, has n appointed deputy chairman 
of Fischer Bearings Company, Ltd., Wolverhampton. 

Moron Transport MAINTENANCE ADvisoRY Com- 
MITTEE.—Mr. Benjamin King, chairman of Chrysler 
Motors, Ltd., and of Dodge Brothers (Britain), Ltd., has 
accepted an invitation to represent vehicle importers 
on the Motor Transport Maintenance Advisory Committee 
which has been set up by the Minister of Transport and 
the Minister of Supply. 








Forthcoming Engagements 
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Secretaries of Institutions, , &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ti In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











Bradford Engineering Society 
Monday, March 10th.—Technical College, Bradford. 
Hydraulic Operation of Machine ‘Yools,” H. C. 
7.15 p.m. 


* The 
‘Town. 


Chemical Engineering Group 
Tuesday, March 1\th.—Chemical Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘* Ventilation (Natural and Arti- 
ficial) in relation to the Black-out,” E. W. Murray. 
2.30 p.m. 
Institute of Marine Engineers 
Friday, March 14th.—Connaught Rooms, Great Queen Street, 
Kingsway, W.C.2. Annual general meeting. 12. noon. 
_ Luncheon, | for 1.15 p.m. 
Institute of Transport 
Saturday, March 8th.—METROPOLITAN GRADUATES: Inst. of 
Electrical Engineers, Savoy Place, Victoria Embankment, 
W.C.2. “A Brief Survey of the Creation and Evolution 
of Occupations and a Consideration of Transport as a 
Profession,” C. F. King. 2.15 p.m. 
Monday, March 10th.—Inst. of Electrical Engineers, Savoy 
lace, Victoria Embankment, W.C.2. ‘*The Road and 
Rail Transport Problem,” Brigadier-General Sir : 
Osborne Mance. 4.50 p.m. 
Institute of Welding 
Monday, March 3rd.—ScoTtTish BRANCH : 


and Shipbuilders, 39, Elmbank Crescent, Glasgow. 
7 p.m. 


Inst. of Engineers 
* What 
Have We to Fear in Welding ? ’”’ W. Heigh. 
Institution of Electrical Engineers 
Saturday, March \st.—N. Miptanp Stupents: Hotel Metro- 
ole, Leeds. “‘ A.C. Distribution of Underground Cables,” 

. K. Briggs. 2.30 p.m. 

Wednesday, March 12th.—N.E. Centre: Literary and Philo- 
sophical Society, Westgate Koad, Newcastle-upon-Tyne. 
be Electric Traction,” C. E. Fairburn. 6.15 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tuesday, March 11th.—39, Elmbank Crescent, Glasgow, C.2. 
“Wartime Building,” R. Fitzmaurice. 6.30 p.m. 

Institution of Mechanical Engineers 

Monday, March 3rd.—N.E. Branon: Neville Hall, Newcastle- 
upon-Tyne. ‘ Progress in Marine Engineering as Influenced 
by the Classification of Ships,’ S. F. Dorey. 6 p.m. 

Wednesday, March 5th—-N.W. Brancu:. City Technica 
College, Byrom Street, Liverpool. ‘“* Progress in Marine 
Engineering as Influenced by the Classification of Ships,” 
8. F. Dorey. 1.45 p.m. 

Institution of Production Engineers 

To-day, February 28th.—Institution of Mechanical Engineers, 
Storey’s Gate, 8.W.]. “The Efficient Utilisation and 
Training of Labour under War Conditions,” B, C. Jenkins. 
2.15 p.m. 

Institution of Structural Engineers 

Saturday, March \st.—YorxksHmRE Brancw: Hotel Metropole, 
Leeds. ‘“‘Some Experiences in Construction with special 
reference to Floors,” Sir E. Airey. 2.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, February 28th.—Mining Institute, Neville Hall, New- 
castle-upon-Tyne. ‘Preliminary Calculations in Ship 
Design,” E, E. Bustard. 6 p.m. 

Wednesday, March 12th—-StupENT Section: Bolbec Hall, 
Newcastle-upon-Tyne. ‘ Propeller Design,” E. Panago- 
poulos. 6.45 p.m. 

Friday, March 14th.—Mining Inst., Newcastle-upon-Tyne. 
‘* Some General Observations on Vibration,” J. Calderwood. 
6 p.m. 

Royal Society of Arts 

Tuesday, March 4th—John Adam Street, Adelphi, W.C.2. 
‘* Empire Primary Products in relation to Post-war Recon- 
struction,” F. L. McDougall. 1.45 p.m. 

Wednesday, March 12th.—John Adam Street, Adelphi, W.C.2. 
‘“* Replanning London,” W. H. Ansell. 1.45 p.m. 

Sheffield Metallurgical Association 

Saturday, March 15th.—198, West Street, Sheffield. “ Modern 

Methods of Metallurgical Analysis,” E. J. Vaughan. 3 p.m. 











